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LETTER  OF  TRANSMITFAL. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washington , 1).  C.,  February  1 , 1900. 

Sir:  1 have  the  honor  to  transmit  herewith  a compilation  by  W.  H. 
Jordan,  director,  and  F.  H.  Hall,  librarian,  of  the  New  York  Agricul- 
tural Experiment  Station,  at  Geneva,  summarizing  the  results  of 
experiments  made  at  the  experiment  stations  in  the  United  States  on 
the  digestibility  of  feeding  stuffs  by  farm  animals.  The  authors  have 
endeavored  to  make  a complete  resume  of  the  data  on  this  subject  up 
to  the  close  of  1S9S. 

A previous  summary,  by  W.  H.  Jordan,  of  coefficients  of  digestibility 
of  American  feeding  stuffs,  including  the  results  of  154  experiments, 
was  published  in  the  Experiment  Station  Record  in  1894.  Since  that 
time  a large  number  of  additional  digestion  experiments  have  been 
made,  as  is  shown  by  the  fact  that  the  present  compilation  contains  the 
results  of  378  experiments.  Coefficients  of  digestibility  have  now  been 
determined  for  nearly  all  of  the  more  important  American  feeding  stuffs, 
many  of  them  the  averages  of  a number  of  experiments.  It  is  now 
possible  to  use  reliable  American  coefficients  quite  generally  in  the  cal- 
culation of  feeding  rations  for  farm  animals.  In  addition  to  its  value 
for  this  purpose  the  compilation  will  prove  useful  in  showing  in  what 
respect  our  data  are  insufficient  and  need  to  be  supplemented  by  addi- 
tional digestion  experiments.  I therefore  recommend  that  it  be  pub- 
lished as  Bulletin  No.  77  of  this  Office. 

Respectfully,  A.  C.  True, 

Director. 


Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  DIGESTIBILITY  OF  AMERICAN  FEEDING 

STUFFS. 


INTRODUCTION. 

A study  of  the  digestibility  of  cattle  foods  was  begun  in  Germany 
more  than  forty  years  ago  and  for  over  twenty-live  years  experiments 
of  this  class  were  conducted  almost  wholly  in  German  experiment  sta- 
tions. The  coefficients  of  digestibility,  which  were  first  applied  to 
practical  feeding  in  this  country,  were  from  foreign  sources.  It  was 
not  until  1884  that  observations  on  the  digestibility  of  American  cattle 
foods  were  begun  by  the  stations  in  the  United  States  and,  so  far  as 
can  be  learned,  Bulletin  No.  3 of  the  Wisconsin  Experiment  Station, 
issued  in  that  year,  contains  the  first  published  account  of  an  American 
experiment  of  this  kind,  although  the  New  York  State  Station  began 
similar  work  about  the  same  time.  Since  1884  the  stations  in  this 
country  have  devoted  much  time  to  the  study  of  the  composition  and 
digestibility  of  feeding  stuff's.  The  data  thus  secured  constitute  a most 
useful  and  important  fund  of  information  on  this  subject,  some  of 
which  is  not  readily  available  from  any  other  source.  The  facts  that 
methods  of  harvesting  and  treatment  materially  modify  the  digesti- 
bility of  coarse  fodders  and  that  the  American  markets  afford  a great 
variety  of  commercial  feeding  stuffs  which  are  the  by-products  from 
numerous  industries  and  which  differ  greatly  in  composition  and  digest- 
ibility emphasize  the  need  of  definite  information  concerning  materials 
which  are  the  product  of  conditions  peculiar  to  the  soil,  climate,  methods 
of  treatment,  and  industrial  enterprises  of  the  United  States. 

SIGNIFICANCE  OF  DIGESTION  COEFFICIENTS. 

It  is  generally  recognized  that  the  ordinary  feeding  stuff's  are  not 
entirely  digested;  that  is,  each  contains  some  material  which  is  not 
retained  and  utilized  by  the  body.  Only  that  portion  which  is  soluble 
or  is  rendered  soluble  by  hydrolysis  or  some  other  chemical  or  physical 
change  can  be  taken  up  into  the  circulation  and  assist  in  supplying  the 
animal  body  with  material  for  building  and  repair  of  tissue  or  supply 
the  energy  for  heat  and  muscular  work.  Often  digestible  material  is 
not  absorbed  owing  to  its  mechanical  condition  which  prevents  the 
proper  action  ot  the  digestive  juices.  Of  two  cattle  foods  of  similar 
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composition,  tlie  one  most  digestible  has  the  higher  nutritive  value, 
assuming  that  both  require  the  same  expenditure  of  internal  muscular 
work  for  chewing,  digesting,  etc.  A ration  of  given  composition  is 
useful  in  direct  proportion  to  the  solubility  of  its  constituents  in  the 
several  digestive  fluids  and  the  readiness  with  which  they  are  rendered 
available  for  the  body,  although  bulk,  mechanical  condition,  etc.,  are 
factors  which  may  modify  the  extent,  rapidity,  and  normal  procedure 
of  the  digestive  process. 

The  conclusion  is  obvious  that  the  comparison  of  different  rations 
with  one  another  or  with  accepted  feeding  standards  can  oidy  be  made 
with  approximate  accuracy  when  the  amounts  and  kinds  of  available 
material  which  the  rations  contain  are  known.  The  percentage  of  pro- 
tein. fat,  and  other  constituents  of  any  feeding  stuff  or  ration  which  is 
retained  in  the  body  is  generally  assumed  to  represent  its  digestibility. 
These  percentages  are  called  coefficients  of  digestibility  or  digestion 
coefficients.  It  is  not  enough  to  ascertain  the  dry  matter  in  two  rations 
and  then  measure  their  relative  efficiency  by  this  factor.  The  digesti- 
bility must  also  be  known.  While  in  some  cases  a standard  based  on 
the  dry  matter  content  would  be  sufficiently  accurate  for  all  practical 
purposes,  in  others  it  would  be  very  misleading;  as,  for  instance,  in 
comparing  a ration  made  up  of  straw,  timothy  hay,  bran,  and  brewer’s 
grains,  with  one  composed  of  silage,  clover  hay,  corn  meal,  pea  meal, 
and  linseed  meal.  The  availability  of  the  dry  matter  in  the  two  cases 
is  very  unlike.  These  are  among  the  practical  considerations  which 
have  led  to  a widespread  use  of  coefficients  of  digestibility  in  the  com- 
pounding of  rations. 


PROCESS  OF  DIGESTION. 

When  food  is  taken  into  an  animal’s  mouth  and  begins  its  passage 
through  the  digestive  tract  it  undergoes  the  first  of  a series  of  complex 
changes  which  do  not  cease  until  a portion  of  it  is  expelled  from  the 
body  as  the  solid  excrement  or  feces.  Under  normal  conditions  the 
dry  matter  of  the  feces  is  always  greatly  less  than  the  dry  matter  of 
the  food.  Somewhere  between  the  mouth  and  the  termination  of  the 
intestinal  passage  a large  portion  of  the  food  has  been  diverted  to 
channels  other  than  the  alimentary  canal.  As  a matter  of  fact  it  has 
been  taken  through  the  walls  ot  the  intestinal  tract  and  has  passed 
into  the  blood  and  tissues,  there  to  perform  its  functions  in  sustaining 
and  constructing  the  animal  body.  The  sole  object  of  digestion,  there- 
fore, is  to  fit  the  food  compounds  to  make  this  passage  through  the 
membranes  that  are  interposed  between  the  space  along  which  the 
food  is  passing  and  the  cavities  of  the  lacteals  and  blood  capillaries. 
These  compounds  must  be  rendered  soluble  or  diffusible  if  they  are  not 
so  in  the  food.  For  instance,  most  albuminoids  are  neither  soluble  nor 
diffusible,  which  is  also  true  of  starch,  and  these  compounds  as  they 
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enter  the  body  must  either  be  modified  or  broken  up  into  other  com- 
pounds before  they  can  be  absorbed  into  the  circulation. 

The  immediate  causes  of  the  most  important  changes,  other  than 
mechanical,  which  the  foods  undergo  during  digestion  are  the  fer- 
ments, bodies  which  by  their  growth  or  presence  produce  profound 
changes  in  the  albumen,  starch,  sugar,  and  other  constituents  of  foods. 
These  ferments  belong  to  two  classes — organized  and  unorganized. 
The  characteristics,  properties,  and  functions  of  the  two  classes  of  fer- 
ments are  treated  of  in  special  works  on  the  physiology  of  digestion. 

Two  general  methods  have  been  used  in  studying  the  digestibility  of 
foods:  (1)  By  experiments  with  animals,  and  (2)  by  experiments  with 
artificially  prepared  digestive  fluids.  The  digestion- coefficients  which 
are  now  most  generally  in  use  were  obtained  by  experiments  of  the 
first  class. 

DIGESTION  EXPERIMENTS  WITH  ANIMALS. 

GENERAL  METHOD. 

In  general,  a digestion  experiment  with  an  animal  consists  in  feeding 
a known  quantity  of  food  of  known  composition,  and  the  collection, 
weighing,  and  analysis  of  the  resulting  feces.  If  it  is  desired  to  study 
the  metabolism  of  the  protein  the  urine  is  also  collected.  It  is  essential 
that  several  precautions  shall  be  observed  in  conducting  a digestion 
experiment: 

(1)  The  food  must  be  thoroughly  mixed  and  fed  in  uniform  quanti- 
ties at  regular  intervals.  It  must  not  vary  during  the  experiment 
either  in  composition  or  in  daily  quantity  actually  consumed.  The 
feeding  of  green  food,  freshly  cut  each  day,  which  is  suffering  a pro- 
gressive change  due  to  growth,  is  an  example  of  unreliable  work. 

(2)  Before  the  feces  are  collected,  the  experimental  food  should  be 
fed  a sufficient  length  of  time  for  the  residue  of  any  previous  food  to 
be  completely  removed  from  the  alimentary  canal.  This  preliminary 
feeding  period  should  not  be  less  than  seven  days,  and  it  is  in  the 
direction  of  safety  with  ruminants  to  make  it  eight  or  ten. 

(3)  -The  feces  should  be  collected  for  a sufficient  number  of  days  to 
overcome  the  error  caused  by  an  irregularity  of  excretion.  The  col- 
lection period  should  not  be  less  than  five  days,  and  probably  need  not 
be  over  a week. 

(4)  It  is  important  that  the  animal  shall  eat  with  relish  throughout 
the  experiment  and  shall  be  fairly  contented. 

(o)  It  is  better  that  the  quantity  of  food  fed  should  be  as  nearly  as 
possible  the  normal  quantity  that  would  be  eaten  by  the  animal  under 
usual  conditions. 

(G)  'Very  often  only  two  animals  are  used  in  a single  test,  but  four 
oi  more  give  more  reliable  results,  since  the  iuliuence  of  individual  pecu- 
liarities is  less  when  an  average  is  taken. 
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SOURCES  OF  ERROR. 

Notwithstanding  all  the  precautions  that  may  be  taken  in  conduct- 
ing digestion  experiments,  there  are  sources  ot'  error  which  must  be 
considered  as  to  some  extent  unavoidable.  The  more  important  are 
the  following: 

(1)  Errors  of  weighing  and  analysis. — With  correct  weighing  appa- 
ratus and  by  the  use  of  the  best-known  analytical  methods  the  neces- 
sary errors  -of  this  class  should  not  be  sufficiently  large  to  minimize 
greatly  the  practical  value  of  digestion  coefficients. 

This  statement  recognizes  the  distinction  which  exists  between 
errors  of  analysis  as  commonly  understood  and  limitations  of  analysis 
due  to  lack  of  knowledge. 

(2)  Mechanical  losses. — As  with  weighings  and  analytical  work,  these 
are  preventable  to  the  point  of  unimportant  errors.  Proper  precau- 
tions and  oversight  may  surely  detect  losses  of  this  kind.  The  diges- 
tion pens  must  be  so  arranged  and  be  kept  so  clean  that  any  scattering 
of  food  or  feces  to  a serious  extent  will  easily  be  discovered. 

(3)  Irregular  eating. — It  is  fatal  to  the  accuracy  and  reliability  of  a 
digestion  experiment  if  the  food  is  not  eaten  regularly  and  in  uniform 
quantities.  When  uneaten  residues  are  left  in  irregular  quantities  or 
at  irregular  intervals  suspicion  is  justly  cast  upon  the  accuracy  of  the 
results. 

(4)  Individuality  of  animals — Variations  in  proportions  digested  by 
same  animal  at  different  times — Irregular  excretion  of  undigested  resi- 
due.— It  is  probably  true  that  each  of  these  factors  exerts  more  or 
less  influence  upon  the  results  of  a digestion  experiment.  The  effect 
of  all  of  them  tends  in  one  direction,  viz,  to  cause  variations  in  the 
coefficients  of  digestibility  obtained  for  the  same  food  with  different 
animals.  It  is  not  easy  to  determine  either  the  relative  or  the  absolute 
influence  of  these  sources  of  error.  The  American  work  on  this  subject 
is  summarized  and  discussed  in  another  section  of  this  bulletin  (pp.  ST- 
89).  In  general,  it  may  be  said  that  the  use  of  more  than  two  ani- 
mals is  to  be  recommended,  since  it  apparently  diminishes  the  error 
due  to  individual  peculiarities. 

PRESENT  LIMITATIONS  OF  METHODS. 

It  is  generally  confessed  that  digestion  coefficients  for  protein  and 
ether  extract  as  usually  obtained  are  faulty. 

Conversion  factor  for  protein.— In  the  first  place,  protein  is  ordinarily 
assumed  to  be  represented  by  N x 6.25,  which,  as  Osborne,  Ritthausen, 
and  others  have  shown,  is  far  from  correct  with  many  feeding  stuffs,  it 
not  with  all.  A factor  between  5.7  and  6 would  probably  be  more  nearly 
correct  for  most  grains  and  grain  products,  and  perhaps  even  for  hay  and 
straw.  This  would  not  affect  the  accuracy  of  the  coefficient  of  digesti- 
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bility  for  protein,  provided  the  nitrogen  compounds  of  the  undigested 
residues  have  the  same  nitrogen  factor  as  those  digested.  Of  this  we 
have  no  assurance.  As  a matter  of  fact,  the  protein  of  feeding  stuffs  is 
in  all  cases  a mixture  of  several  nitrogen  compounds.  It  seems  quite 
probable  that  these  compounds  vary  in  digestibility  and  that  those 
digested  differ  from  those  not  digested.  The  use  of  the  same  factor  for 
both  food  and  feces  is  a probable  source  of  error. 

Metabolic  nitrogen  m feces. — The  proportion  of  digested  nitrogen  is 
really  more  accurately  known  than  that  of  protein,  but  even  here  an 
apparently  unavoidable  error  confronts  the  experimenter.  The  solid 
excrement  includes  more  than  the  undigested  portion  of  the  food.  It 
contains,  besides  this  material,  nitrogenous  bile  compounds,  mucus, 
epithelial  cells,  and  nitrogen  compounds  which  are  the  products  of  fer- 
mentations, such  as  skatol,  indol,  phenol,  etc.,  the  latter  occurring 
especially  where  the  food  is  rich  in  proteids.  The  presence  of  these 
metabolic  products  would  not  be  the  occasion  of  error  if  we  were  in 
possession  of  some  reliable  method  for  accurately  separating  the  real 
undigested  protein  from  all  the  incidental  nitrogen  compounds  found 
in  the  feces.  Several  methods  have  been  tried  for  this  purpose,  but  so 
far  it  has  not  seemed  possible  to  demonstrate  their  accuracy.  By  their 
use  it  has  been  shown  beyond  reasonable  doubt,  however,  that,  in  some 
cases  at  least,  a considerable  proportion  of  the  nitrogen  in  the  feces  of 
ruminants  and  swine  is  due  to  metabolic  products  and  not  to  undigested 
protein. 

Experiments  by  Jordan,  Bartlett  and  Merrill1  in  which  the  feces 
from  sheep,  obtained  in  testing  the  digestibility  of  fifteen  different 
materials,  were  extracted  with  ether,  hot  alcohol,  hot  water,  and 
cold  limewater,  showed  that  from  14.5  to  32.8  per  cent  of  the  fecal 
nitrogen  was  dissolved.  The  coefficients  for  protein  calculated  on  the 
basis  of  the  nitrogen  undissolved  were  from  6.2  to  30.2  higher  than  those 
secured  by  the  usual  method  of  calculation,  the  average  being  between 
10  and  11  per  cent.  Later  results  by  Bartlett2  when  timothy  hay,  corn 
meal,  and  skimmed  milk  were  fed  to  sheep  and  the  feces  were  treated 
by  the  same  solvents,  showed  that  from  30  to  45.5  per  cent  of  the  total 
nitrogen  present  was  extracted.  When  Patterson3  extracted  the  fecal 
metabolic  nitrogen  in  the  manner  indicated,  he  obtained  coefficients 
of  digestibility  for  protein  averaging  !)  per  cent  higher  for  rations  of 
silage,  corn  stover,  and  grain  fed  to  steers  than  when  this  nitrogen  was 
included. 

These  figures  coincide  in  a general  way  with  the  outcome  of  Euro- 
pean in  vestigations  and  show  that  coefficients  of  digestibility  as  usually 
determined  for  feeding  stuffs  containing  a small  percentage  of  protein 
are  much  too  low. 


1 Mnine  Sta.  Rpts.  1888,  pp.  195-203;  1889,  pp.  282-285. 

-Maine  Sta.  Rpt.  1897,  p.  155. 

3 Maryland  Sta.  Rpt.  1891,  p.  309. 
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It  lias  been  proposed  to  digest  the  feces  with  pepsin  in  order  to  learn 
the  amount  of  metabolic  nitrogen.  In  many  cases  this  method  gives 
results  comparing  fairly  well  with  those  secured  by  successive  extrac- 
tion with  the  several  liquids  named.  Jordan,  Bartlett,  and  Merrill1 
found,  however,  that  the  proportion  of  nitrogen  rendered  soluble  by  the 
pepsin  method  increased  with  the  length  of  treatment,  the  insoluble 
nitrogen  in  feces  from  timothy  hay  diminishing  from  1.19  after  six  hours’ 
digestion  to  0.99  after  twenty-four  hours,  an  increased  solution  of  13  per 
cent  of  the  total  nitrogen  present  before  treatment.  Unless  it  should 
be  learned  that  feeding  stuffs  have  a fixed  solubility  in  the  digestive 
fluids  which  is  independent  of  length  of  time,  it  is  reasonable  to  expect 
that  the  treatment  of  the  feces  with  pepsin  would  continue  to  some 
extent  the  proteolytic  changes  of  the  alimentary  canal. 

The  quantity  of  metabolic  nitrogen  in  the  feces  appears  to  be 
independent  of  the  proportion  of  nitrogen  in  the  food,  but  apparently 
is  influenced  by  the  amount  of  dry  matter  digested.  In  experiments 
conducted  by  Jordan  and  Merrill2  in  fifteen  cases  the  fecal  metabolic 
nitrogen  as  determined  varied  from  0.20  to  O.oO  gram  (averaging  0.30 
gram)  for  each  100  grams  digested  dry  matter  and  from  0.90  to  4.80 
grams  nitrogen  for  each  100  grams  protein  digested. 

European  investigators  (Pfeiffer,  Kellner,  Stutzer,  and  others)  have 
also  studied  one  of  these  relations  and  obtained  results,  using  a pep- 
sin solution  for  extracting  the  metabolic  nitrogen,  that  gave  on  the 
average  about  0.4  of  a gram  of  extracted  nitrogen  for  each  100  grams 
dry  substance  digested.  The  variations  were  considerable,  however, 
and  the  facts  hardly  seem  to  justify  the  adoption  of  this  factor  for  gen- 
eral application  to  digestion  trials,  although  by  its  use  a much  closer 
approximation  to  accuracy  would  be  reached  than  by  making  no  cor- 
rection whatever.  The  most  suggestive  fact  about  the  European 
investigations  is  the  general  approximation  of  digestion  coefficients 
obtained  for  protein  by  artificial  pepsin  pancreas  digestion  with  those 
obtained  by  extracting  the  feces  with  a pepsin  solution.  This  fact 
indicates,  though  it  does  not  prove,  the  greater  accuracy  of  the  larger 
percentages. 

The  probable  reason  why  some  correction  is  not  now  generally  applied 
to  the  coefficient  lor  protein  is  that  no  method  has  been  proposed  for 
extracting  the  metabolic  nitrogen  the  accuracy  of  which  is  demonstrated. 
There  is  no  question,  however,  but  that  brief  successive  treatment  (ten 
minutes)  with  alcohol,  hot  water,  and  limewater,  as  proposed  by  Jordan,1 
after  extraction  with  ether,  removes  very  little  protein  that  has  with- 
stood the  prolonged  action  of  the  digestive  juices,  and  that  the  nitrogen 
left  after  such  treatment  is  a much  more  accurate  measure  ot  the 
undigested  protein  than  is  the  total  fecal  nitrogen. 

Fat  determination  unsatisfactory. — The  determination  ot  the  digesti- 

i Agl.  Sci.,  2 (1888),  p.  299.  -Maine  Sta.  Rpt.  1888,  p.  201.  'Ibid.,  p.  195. 


11 


bility  of  the  fats  or  ether  extract  of  feeding  stuffs  is  as  unsatisfactory 
as  that  for  protein.  In  the  first  place,  the  ether  extract,  which  is  taken 
as  the  measure  of  the  fat  in  a cattle  food,  is,  in  the  case  of  the  fodders, 
for  from  being  all  fat  or  oil.  The  prolonged  treatment  of  vegetable 
tissue  with  ether  removes  not  only  the  glycerids  and  fatty  acids,  but 
also  chlorophyl,  waxes,  organic  acids,  and  other  compounds.  This 
means  that  the  experimenter  is  really  ignorant  of  the  amount  of  fats 
or  oils  fed  to  the  animal  experimented  upon.  The  fat  extraction  from 
the  fecal  residue  is  even  less  accurate,  for  here  certain  of  the  bile  com- 
pounds are  soluble  in  ether  and  the  extract  sometimes  appears  to  con- 
sist largely  of  other  materials  than  fat.  Under  these  circumstances 
food  ether- extract  minus  fecal  ether-extract  as  a measure  of  the  digesti- 
bility of  the  real  fats  of  the  ration  is  very  unsatisfactory.  The  minus 
quantity  which  is  occasionally  obtained  for  the  digestibility  of  the  fat  in 
a particular  feeding  stuff  shows  clearly  the  utter  unreliability  of  the 
method.  This  is  another  problem  that  for  years  has  attracted  the 
attention  of  agricultural  chemists,  and  is  still  unsolved. 

Error  in  dry  matter  not  large. — The  presence  in  the  feces  of  bile  resi- 
dues, mucus,  etc.,  also  has  more  or  less  influence  upon  the  coefficients 
of  digestibility  of  the  dry  matter.  The  dry  matter  of  the  food  minus 
the  dry  matter  of  the  feces  is  taken  as  the  measure  of  dry  matter 
digested,  and  any  condition  which  increases  the  latter  factor  dimin- 
ishes the  apparent  digestibility.  According  to  Wolff",  the  fecal  dry 
matter,  as  ordinarily  estimated,  in  the  case  of  steers  is  not  more  than 
2 or  3 per  cent  too  large.  Such  being  the  case,  the  error  for  dry  matter 
in  the  food  would  generally  be  not  over  1 per  cent,  which  is  not  suffi- 
ciently large  to  seriously  impair  the  value  of  digestion  experiments. 

The  usual  method  of  determining  the  digestibility  by  ruminants  and 
horses  of  roots,  grai  ns,  and  grain  products  is  not  wholly  satisfactory . The 
necessary  procedure  is  first  to  determine  the  digestibility  of  some  coarse 
food,  to  which  is  added  in  a subsequent  period  the  roots  or  grain  which 
is  the  subject  of  the  experiment.  Any  increase  of  undigested  material 
above  that  secured  when  the  coarse  food  was  fed  alone  is  assumed  to 
come  from  the  roots  or  grain. 

ihis  method  is  faulty,  because  it  is  not.  certain  that  the  coarse  food 
is  digested  to  the  same  extent  when  fed  alone  as  when  mixed  with  other 
feeding  stuffs.  It  is  possible  that  the  presence  of  more  easily  digestible 
materials  modifies  the  digestibility  of  the  coarse  part  of  the  ration;  in 
fact  it  is  claimed  that  this  is  the  case,  and  it  is  also  entirely  probable 
that  the  hay  or  other  fodder  used  is  not  digested  in  exactly  the  same 
proportions  in  both  periods,  even  if  the  grain  has  no  influence.  Any 
variation  in  the  digestibility  of  the  coarse  food  causes  an  error  in  the 
coefficients  for  the  grain  somewhat  in  proportion  to  the  relative  amounts 
111  the  fodder  aild  grain  of  the  several  classes  of  nutrients.  The  same 
general  results  often  pertain  to  the  ether  extract  when  the  roots  or 
gram  contain  but  little.  It  should  be  said,  however,  that  the  coefficients 
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of  digestibility  of  the  cereal  grains  as  determined  by  several  experi- 
menters show  a fairly  consistent  agreement,  indicating  that  the  aver- 
ages of  several  animals  closely  approximate  the  actual  digestibility. 

APPLICATION  OF  DIGESTION  COEFFICIENTS  TO  PRACTICE. 

The  usual  method  of  applying  digestion  coefficients  to  the  calculation 
o(  the  digestible  nutrients  in  the  feeding  stuffs  making  up  a ration  is  to 
use  the  average  both  of  composition  and  digestibility  of  eacli  component 
asfouud  in  published  tables  in  order  to  ascertain  the  amount  of  digestible 
material  of  each  class.  Owing  to  the  fact  that  a variety  of  conditions 
affect  the  composition  and  digestibility  of  feeding  stuffs,  especially  fod- 
ders, it  is  entirely  possible  by  the  use  of  average  coefficients  to  obtain 
figures  that  are  wide  of  the  actual  facts.  A proper  recognition  of  some 
of  these  conditions  in  the  classification  of  feeding  stuffs,  according  to 
composition  and  digestibility,  would  greatly  increase  the  practical  value 
of  the  various  data  which  science  offers  to  the  feeder. 

The  following  are  among  the  more  important  considerations  relative 
to  variations  of  digestibility  which  should  be  kept  in  mind  in  selecting 
coefficients  as  a basis  of  calculation. 

(1)  The  influence  of  drying  a fodder  plant  upon  its  digestibility. — The 
practical  question  here  is  whether  the  coefficients  obtained  for  a par- 
ticular fodder  in  a green  state  are  applicable  to  the  same  feeding  stuff 
in  a dry  state  or  vice  versa.  The  great  preponderance  of  evidence  cer- 
tainly supports  the  usual  statement  that  the  drying  of  a fodder  does 
not  diminish  its  digestibility.  It  should  be  remembered,  however,  that 
the  evidence  in  support  of  this  conclusion  has  been  secured  largely 
from  experiments  in  which  the  dried  material  was  cured  under  the 
most  favorable  conditions.  It  seldom  happens  that  in  actual  practice 
the  dried  fodders  of  even  a single  year  are  harvested  without  rain,  loss 
of  leaves,  or  some  other  deleterious  influence  or  change.  Only  those 
who  have  tested  the  matter  realize  how  perfect  the  conditions  of  drying 
must  be  to  insure  no  loss  of  dry  matter  in  the  process  of  curing,  espe- 
cially with  those  fodder  plants  whose  tissues  are  somewhat  coarse. 

For  these  reasons  the  application  of  the  coefficients  of  digestibility 
resulting  from  digestion  trials  with  green  fodders  to  the  ordinary  dried 
products  is  likely  to  cause  an  overestimate  of  the  nutritive  value  of  the 
latter.  (See  also  p.  94.) 

(2)  The  influence  of  the  stage  of  growth  upon  digestibility. — The  evi- 
dence is  apparently  conclusive  that  the  dry  matter  of  early  cut  timothy, 
for  instance,  is  more  digestible  than  that  of  late  cut.  On  the  other 
hand,  experiments  with  corn  grown  in  the  same  field  in  the  same  year 
indicate  with  a fair  degree  of  certainty  that  the  mature  corn  is  more 
digestible  than  the  immature.  Both  facts  are  explainable  on  entirely 
rational  grounds.  The  important  point  in  this  connection  is  that  aver- 
age coefficients  for  timothy  hay  and  corn  fodder  or  corn  silage  may  be 
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highly  inapplicable  to  the  fodders  harvested  in  certain  conditions  of 
growth.  A recognition  of  this  fact  in  classifying  coefficients  of  digesti- 
bility seems  to  be  essential  to  reasonable  accuracy.  (See  also  p.  91.) 

(3)  The  influence  of  conditions  and  of  methods  of  preservation  and 
preparation  of  fodders.- When  any  fodder  ferments  in  the  process  of 
curing,  a destruction  of  the  most  soluble  and  digestible  parts  of  the 
plant  occurs,  and  unless  there  is  some  compensating  effect  produced, 
which  is  not  likely,  the  proportion  of  digestible  dry  matter  is  dimin- 
ished. Hay  that  is  wet  or  which  fermeuts  in  the  mow,  or  any  other 
material,  like  corn  fodder  or  stover,  that  because  of  its  coarse  condition 
cures  slowly,  with  attendant  fermentation,  or  which  when  piled  in 
heaps  heats,  must  be  regarded  as  inferior  in  digestibility  to  the  original 
material.  The  grinding  of  grain  appears  to  have  a marked  effect  upon 
digestibility,  at  least,  with  horses  and  swine.  Digestion  trials  touch- 
ing this  point  have  given  practically  unanimous  results  in  favor  ot 
grinding,  making  it  doubtful  if  coefficients  obtained  from  feeding  ground 
corn  or  oats  are  applicable  to  the  whole  grains.  (See  p.  9(.) 

(4)  Influence  of  breed  upon  digestibility. — We  have  been  taught,  on 
the  basis  of  early  German  experiments,  that  the  several  kinds  of  rumi- 
nants digest  their  food  with  practically  the  same  efficiency.  This  means, 
for  instance,  that  digestion  coefficients  obtained  with  sheep  are  appli- 
cable to  the  calculations  of  rations  for  cows.  The  testimony  on  this 
point,  however,  is  not  all  that  could  be  desired.  Out  of  nine  compari- 
sons by  American  experimenters,  only  one  showed  a practical  agree- 
ment between  the  results  with  large  and  small  ruminants.  Out  of 
four  comparisons  of  steers  and  sheep,  three  showed  that  a notably 
larger  proportion  was  digested  by  the  steers.  On  the  other  hand,  five 
comparisons  of  cows  and  goats  showed  that  a much  higher  proportion 
was  digested  by  the  goats  in  three  cases;  in  one  the  cow  digested  the 
food  more  thoroughly;  and  in  one  there  was  practically  no  difference. 
Considerable  more  work  along  this  line  seems  desirable. 

It  is  generally  conceded,  and  apparently  with  good  reason,  that  all 
feeding  stuffs  containing  considerable  proportions  of  crude  fiber  are  less 
satisfactorily  digested  by  horses  than  by  ruminants,  the  difference  being- 
due  mainly  to  a less  efficient  action  of  ferments  on  the  cellulose  in  the 
digestive  apparatus  of  the  former.  It  is  plain,  then,  that  the  coeffi- 
cients of  digestibility  secured  by  digestion  experiments  with  ruminants 
are  inapplicable  to  horses.  The  same  is  true  for  swine.  The  digesti- 
bility of  roots  and  grains  does  not  vary  markedly  with  all  these  classes 
of  animals. 

The  previously  named  factors  are  the  main  ones  which  it  is  possible 
to  recognize  in  a practical  way  in  the  selection  of  coefficients  of 
digestibility. 

Breed,  individuality,  age,  extent  of  activity,  quantity  of  ration,  cook- 
ing, or  other  methods  of  preparation,  length  of  time  of  storage,  and 
manner  of  feeding  have  been  investigated  as  to  their  effect  upon  diges- 
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tion,  and  it  is  found  that  digestibility  is  modified  by  cooking  and  by 
long  continued  storage,  and  perhaps  by  the  quantity  of  the  ration,  and 
is  apparently  uninfluenced  by  the  other  factors  named;  but  these 
influences  can  scarcely  be  considered  in  choosing  coefficients.  The 
factors  noted  in  the  preceding  paragraphs  are  discussed  in  detail  in 
another  section  of  this  bulletin,  pp.  1)1-100. 

It  is  very  evident  that  the  experimenter  who  is  conducting  business- 
feeding experiments,  and  even  the  farmer,  can  do  much  better  than  to 
select  general  average  coefficients  without  reference  to  conditions. 


EXPERIMENT  STATION  LITERATURE  ON  DIGESTIBILITY. 

A number  of  the  American  experiment  stations  have  issued  publica- 
tions in  which  the  digestibility  of  different  feeding  stuff's  is  discussed  in 
moreorless  detail,  and  in  a number  of  cases  brief  summaries  of  the  results 
of  such  experiments  have  been  included.  With  very  few  exceptions  the 
results  of  the  digestion  experiments  conducted  at  the  stations  have 
been  published  in  station  bulletins  or  reports.  The  majority  of  figures 
included  in  the  tables  in  this  summary  were  taken  from  these  publica- 
tions. Some  of  the  earlier  work  of  the  New  York  State  Station  was 
published  in  the  journal  of  the  American  Chemical  Society.1  In  a few 
instances  the  data  recorded  in  the  tables  of  the  present  compilation 
were  obtained  by  correspondence.  A list  of  the  station  reports  and 
bulletins  consulted  follows: 

Colorado  Station — Bulletin  No.  8. 

Connecticut  S to  its  Station — Reports  1894, 1895, 1890. 

Illinois  Station — Bulletin  No.  43. 

Maine  Station-Reports  1886,  1887,  1888, 1889, 1890, 1891, 1893, 1891, 1897. 

Maryland  Station — Report  1891;  Bulletins  Nos.  20,41,43,51. 

Massachusetts  State  Station — Reports  1893, 1894. 

Massachusetts  Hatch  Station — Reports  1895, 1890, 1897 ; Bulletin  No.  50. 

Minnesota  Station— Bulletin  No.  26:  Reports  1894,1895,1896. 

Mississippi  Station — Report  1895. 

New  York  State  Station— Reports  1884, 1888, 1889;  Bulletins  Nos.  132, 141. 

North  Carolina  Station— Bulletins  Nos.  80c,  87d,  97, 118, 148. 

Oregon  Station — Bulletins  Nos.  6,  47. 

Pennsylvania  Station-Reports  18S6, 1887, 1888, 1889, 1890, 1891, 1892, 1894. 

Texas  Station — Bulletins  Nos.  13, 15. 

Utah  Station— Bulletins  Nos.  16,54. 

Wisconsin  Station — Reports  1884, 1889. 

NUMBER  AND  DISTRIBUTION  OF  EXPERIMENTS. 

The  digestion  experiments  made  at  the  experiment  stations  have 
covered  a wide  range  of  feeding  stuff's  and  have  been  made  with  a con- 
siderable number  of  farm  animals.  The  following  table  gives  statistics 


‘Jour.  Amer.  Chem.  Soc.,  12  (1889). 
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of  the  number  of  experiments  made  with  tlie  different  kinds  of  animals 
at  all  the  stations  which  have  engaged  in  this  lino  ot  work: 


Table  1.— Number  and  distribution  of  experiments. 


Experiment  station. 

With 

sheep. 

With 

steers. 

With 

cows. 

With 

goats. 

With 

horses. 

With 

swine. 

Total. 

1 

1 

47 
4 

71 

29 

25 

35 

13 

11 

25 

39 

4 

48 
3 
0 

5 

47 

Counecticut  (Storrs)  

4 

08 

25 

3 

22 

7 

Massachusetts  State 

Massachusetts  Hatch 

35 

1 

12 

10 

6 

15 

2 

20 

1 

2 

8 

2 

20 

2 

0 

17 

5 

11 

2 

1 

3 

2 

237 

08 

28 

11 

7 

15 

360 

ft  Two  experiments  printed  twice.  cSteer  and  alieep,  1. 

6 Sheep  aud  goat,  3;  cow  and  goat,  5;  steer  and  lioifer,  1. 


The  total  number  of  digestion  experiments,  made  by  the  stations  up 
to  the  end  of  1898,  of  which  record  has  been  found,  is  378.  Of  these 
59  have  been  made  with  green  fodder,  34  with  silage,  143  with  dried 
fodder,  24  with  grains  and  seeds,  02  with  by-products,  S with  roots  aud 
tubers,  1 with  milk,  aud  47  with  rations. 

In  addition  to  experiments  with  farm  animals  some  of  the  stations 
have  conducted  digestion  experiments  with  man.  Some  work  of  a 
similar  nature,  and  many  digestion  experiments  with  dogs,  have  been 
made  by  American  investigators  who  were  not  connected  with  the  ex- 
periment stations.  None  of  this  is  iueluded  in  the  present  compilation. 

Most  of  the  digestion  experiments  with  man  conducted  at  the  experi- 
ment stations  have  been  made  in  connection  with  studies  of  food  and 
nutrition  undertaken  in  cooperation  with  the  Office  of  Experiment 
Stations,  and  the  results  published  in  bulletins  reporting  this  work.1 

DETAILED  DATA  OF  DIGESTION  EXPERIMENTS  WITH  ANIMALS. 
DATA  FOR  DIGESTION  EXPERIMENTS,  CLASSIFIED  BY  STATIONS. 

The  following  table  gives  the  details  of  all  the  digestion  experiments 
made  by  the  stations  up  to  the  close  of  1898.  The  experiments  have 
been  alphabetically  arranged  by  stations,  the  experiments  of  each 
station  being  given  chronologically.  In  experiments  in  which  the  coeffi- 
cient of  digestibility  of  the  dry  matter,  or  of  the  total  organic  matter, 
were  not  given  by  the  investigator,  these  values  have  been  computed 
by  the  compilers  when  sufficient  data  for  the  purpose  were  recorded. 

1 See  Office  of  Experiment  Stations  Circ.  238  (revised)  for  a list  of  publications  of 
tlie  Office  on  food  and  nutrition. 


Number  of 
experiment. 
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2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 
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Table  2. — Data  for  digestion  experiments 


Kind  and  amount  of  food  per  day. 


-COLORADO  STATION. 

Alfalfa  hay  (second  crop,  overripe,  dry),  24  lhs 

CONNECTICUT  (STORRS)  STATION. 

Wheat  bran,  4 oz 

Corn  meal,  12  oz 

Hay,  16  oz 


Wheat  bran,  4oz 

Corn  meal  and  linseed  meal  (1:3),  4 oz 

Oat  and  pea  meal,  8 oz 

Hay,  10  oz 

Wheat  bran,  4 oz 

Corn  meal  and  linseed  meal  (1 : 3) , 4 oz. 

Oat  and  pea  meal,  8 oz 

Hay,  10  oz 

Wheat  bran,  4 oz  

Corn  meal,  12  oz 

Hay,  16  oz 


Uncured  crimson-clover  fodder  (from.just  before  to 
jnst  after  bloom).  Sheep  A and  B,  10  lbs.; 
sheep  D,  8 lbs. 


Uncnred  barley  fodder  (full  bloom  and  week  fol- 
ing),  6 lbs. 


Uncured  barley  and  pea  fodder  (barley  in  full 
bloom  and  week  following;  peas  in  early  bloom), 
6 lbs. 


Bowen  bay  of  mixed  grasses  (blue  grass,  orchard 
grass,  meadow  fescue),  2 lbs. 


Timothy  rowen  bay,  including  some  barnyard 
grass,  2 lbs. 


Crimson  clover  hay  (past  full  bloom,  dried  in 
bunches),  1J  lbs. 


Crimson  clover  bay  (in  full  bloom,  driod  and  cured 
in  bam),  1J  lbs. 


Soy-bean  meal,  j lb 

Timothy  rowon  bay,  1 lb 


Composition  of  food. 

Wa- 

ter. 

Asli. 

I’ro- 

toin. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

9.  75 

7.  87 

11.04 

19.  92 

48.47 

2. 35 

9.2 

5.4 

17.1 

10.2 

52.  7 

5.4 

12.4 

1.2 

10.2 

1.3 

70.0 

4.3 

8.8 

5.2 

10  9 

31.1 

40.3 

3.7 

8.8 

5.8 

18.1 

10.2 

52.0 

5. 1 

10.5 

4.3 

30.1 

6.0 

43.6 

5.5 

11.5 

3.4 

23.9 

0.0 

52.1 

2.5 

8.2 

5.0 

11.4 

30.1 

41.7 

3.6 

8.7 

6.1 

16.0 

10.3 

53.2 

5. 1 

11.  1 

4.2 

29.4 

0.  1 

43.7 

5.5 

11.4 

3.3 

22.2 

7.7 

52.  9 

2.5 

8.5 

5.3 

11. 1 

32.3 

39.2 

3.6 

8.7 

5.8 

10.8 

9.4 

54.1 

5.2 

12.4 

1.2 

10.0 

1.3 

70.  3 

4.8 

7.8 

5.4 

11.2 

30.7 

41.4 

3.5 

84.2 

1.5 

2.8 

4.3 

6.0 

0.7 

76.7 

2. 2 

3.6 

7.0 

9.7 

0.9 

80. 1 

1.7 

4.0 

5.0 

8.3 

0.9 

14.8 

0.4 

14.6 

24.1 

35.0 

4.5 

18.0 

0.0 

13.2 

24.8 

32.5 

4.3 

13.9 

7.3 

14.1 

31.3 

31.6 

1.8 

19.0 

7.3 

15.5 

25.9 

29.7 

1.9 

10  7 

5.  1 

35.0 

2.0 

27.4 

18.6 

. 13.5 

7.1 

15.2 

23.5 

30.0 

4.7 

No.  1 : O'Brine,  Colorado  Sta.  Bill.  8,  p.  22.  , no-120. 

Nos.  2-10:  Phelps  and  Woods,  Connecticut  (Storrs)  Sta.  bpt- 1 ■ 1 P lu7_20o. 

Nos.  11-13 : Phelps  and  Bryant,  Connecticut  (Storrs)  Sta.  Kpt.  1895,  pp. 
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with  animals  ( arranged  by  States). 


1 . 

Digestion  coefficients. 

Number  o 
experimen 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Ter  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

i 

A verage  for 
two  steers. 

[57] 

[59] 

[38] 

77 

49 

04 

54 

o 

G2.  7 

5.  9 

48.0 

45.6 

71.5 

60.  6 

Sheep  D 

70.8 

26.0 

62. 1 

59.6 

76.1 

72.9 

Average . 

06.8 

16.3 

55.1 

52.6 

73.8 

66.8 

3 

Sheep  B 

Sheep  D 

70.1 

70.9 

26.8 

28.2 

73.5 

71.2 

59.0 

00.8 

73.8 

74.9 

64.7 

71.2 

Average . 

70.5 

27.5 

72.3 

59.9 

74.3 

67.9 

4 

Sheep  B 

Sheep  D 

75.0 

70.3 

40.9 

20.9 

77.1 

71.0 

69.  2 
61.  1 

77.0 

73.6 

72.8 

73.4 

Average 

72.7 

30.9 

74.4 

65.1 

75  3 

73.1 

5 

72.  8 

32.0 

57.  G 

GO.  7 

80. 1 

69. 1 

Sheep  D 



69.6 

27.4 

52.2 

55.2 

77.7 

71.2 

Average . 

71.2 

29.7 

54.9 

58.0 

78.9 

70.2 

0 

Sheep  A 

67.2 

68.5 

55.0 

76.7 

54. 1 

74.  5 

67.3 

Shoe])  B 

69.4 

69.8 

55.  9 

77.5 

57.  9 

74.9 

02.  9 

Sheep  D 

69.0 

09. 1 

56. 1 

77.2 

50.2 

74.  1 

69.3 

Average . 

67.9 

69.1 

57.4 

77.1 

56.1 

74.5 

00.5 

7 

Sheep  A 

59.3 

02.2 

49.7 

69.3 

49.0 

69.3 

61.2 

Sheep  B 

69.9 

70.7 

62.2 

71.4 

63.6 

76.3 

63.1 

Average. 

64.6 

66.5 

55.9 

70.4 

56.3 

72.8 

62.2 

8 

Sheep  C 

64.6 

65. 1 

58.4 

81.1 

49.3 

07.0 

64.8 

Sheep  I) 

42.1 

55.  2 

33.9 

73.  2 

37.6 

55.  8 

54.5 

Average. 

53.4 

00.2 

46.2 

77.2 

43.5 

61.4 

59.7 

9 

Sheep  A 

65.8 

06.7 

54.8 

70.  1 

66.2 

67.7 

50.5 

Sheep  V, 

62.4 

63.5 

49.4 

67.6 

65.4 

62.9 

44.0 

Sheep  C 

63.5 

64.1 

55.5 

70.2 

06.  1 

62.6 

45.  G 

Sheep  D 

65.3 

66.3 

52.4 

68.4 

68.2 

67.0 

44.0 

Average. 

64.3 

65.2 

53.0 

69.1 

60.5 

G5. 1 

40. 2 1 

10 

Sheep  A 

62.3 

64.4 

50.  8 

GG.  1 

65.2 

64.  8 

50.8 

Sheep  B 

62.0 

02.  0 

74.0 

69.  4 

62.  0 

00.  9 

48.2 

Sheep  C 

02.2 

64. 1 

53.2 

68.2 

65.2 

63.5 

48.7 

Sheep  D 

62.  3 

67.2 

46.9 

68.3 

73. 4 

64.3 

50.3 

Average. 

62.2 

04.4 

56.4 

G8.0 

GG.  5 

63.4 

49.5 

11 

Sheep  A 

52.5 

52.9 

48.4 

67.8 

39.8 

59.4 

49.2 

Sheep  B 

53.  7 

54.9 

41.5 

07.8 

41.4 

02.7 

49. 2 i 

Sheep  C 

54. 1 

54.  8 

40.  8 

08.9 

40.4 

57.3 

45.9 

Sheep  D 

50. 1 

56.0 

51.2 

68.5 

47.3 

00.7 

52.4 

Average . 

54.1 

54.  8 

47.0 

08.3 

43.7 

60.0 

49.2 

12 

Sheep  A 

55.2 

56.  2 

45.0 

67.2 

47.0 

59.8 

32.8 

Sheep  13 

56.6 

57.6 

47.2 

07.6 

48.9 

61.0 

29  5 

Sheep  C 

57.  1 

57. 8 

49.7 

73.2 

42.8 

64.9 

42.3 

13 

Average . 

Sheep  A 

Sheep  B 

Sheep  C 

56.3 

57.2 

68.5 

70.5 

71.5 

47.5 

42.  0 

51.6 
48.  9 

69.3 

75.8 

77.0 

80.0 

46.2 

01.2 
61.2 
63.1 

61.8 

66.7 
69.  0 
68.4 

34.9 

71.1 
76.7 
77.  4 

Sheep  E 

65. 4 

51.  1 

76.0 

50.7 

60.9 

71.4 

Average . 

69  0 

48.4 

77.2 

00.6 

00.3 

74.2 

] 5909— No.  77 2 


Remarks. 


Experiment  covered  15 
days. 


Ration  fed  12  days,  feces 
collected  5 days.  Sheep 
I),  slight  diarrhea  toward 
close. 

Ration  fed  12  days,  feces 
collected  5 days. 


Ration  fed  12  days,  feces 
collected  5 days.  Sheep 
1>,  slight  diarrhea. 


Ration  fed  12  days,  feces 
collected  5 days. 


Do. 


Do. 


Do. 


Ration  fed  12  days.  With 
sheep  A and  15  feces  col- 
looted  4£  days;  with  C 
and  D feces  collected  5 
days. 


Ration  fed  12  days;  feces 
collected  5 days. 


Do. 


Do. 


Ration  fed  12  days;  feces 
collected  5 days.  Sheep  A 
ate  some  wool;  this  ac- 
counts for  the  low  coeffi- 
cient for  ash. 


Number  of 
experiment. 


18 


Table  2. — Data  for  digestion  experiments  with 


Kind  and  amount  of  food  per  day. 


Connecticut  (STOUiis)  station— continued. 


14 


Soy-bean  meal,  Jib 

Timotliy  rowen  hay,  1$  lbs  . 


15 


Uncured  oat  and  pea  fodder  (oats  just  in  bloom  to 
full  bloom,  peas  in  bloom),  Gibs. 


16 


Uncured  oat,  fodder  (beginning  to  bloom,  many 
beads  not  full  grown),  6 lbs. 


17 


Uncured  Hungarian  grass  (nearly  full  grown  and 
beginning  to  bloom),  6 lbs. 


18 


Uncured  soy-bean  fodder  (heavy  growth,  plants  in 
bloom),  6 lbs. 


19 


Uncured  clover  rowen  (,'j  grass,  mainly  timothy, 
past  full  bloom  to  early  seed),  6g  lbs. 


20 


Uncured  Hungarian  grass  (more  advanced  than  in 
No.  17,  quite  woody),  0,J,  lbs. 


21  Uncured  soy-bean  fodder  (seeds  formed  to  ball' 
grown,  stems  quite  bard),  0 lbs. 


Uncured  sweet-corn  fodder  (early  roasting  stage; 
many  small  ears),  G,:1C  lbs. 


23 


24 


25 


2G 


27 


Uneured  sweet-corn  fodder  (2  weeks  later  than  in 
No.  22,  stalks  and  leaves  yellow,  ears  past  roast- 
ing stage),  GjJ,  lbs. 

Uncured  cowpea  fodder  (medium  heavy,  not  lolly 
grown,  no  runners),  flft  lbs. 


Uncured  sweet-corn  fodder  (early  roasting  stage, 
stalks  green),  6ft  lbs. 

Uncured  rowen  grass  (t  imothy  two-thirds  grown, 
with  clover  and  line  grasses;  not  very  succu- 
lent), 5J  lbs. 

Uneured  barley  fodder  (beads  three-fourths  grown 
to  full  grown),  6,J,  lbs. 


Composition  of  food. 

Aba- 

ter. 

AbIj. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

Ireo 

ex- 

tract. 

Fat. 

Per  ct. 
10.1 
13.2 

Per  ct. 
5.2 
7. 1 

Per  ct. 
36. 4 
14.9 

Per  ct. 

2.  G 
24.  G 

Per  ct. 
26.0 
3G.1 

Per  ct. 
19.1 
4.1 

83.9 

1.6 

3.3 

3.9 

0.3 

1.0 

80.3 

1.9 

2.7 

5.4 

8.7 

1.0 

78.  G 

2.1 

2.  G 

5.9 

9.3 

1.5 

78.9 

2.5 

3.8 

5.  5 

8.4 

.9 

74.4 

2.2 

4.3 

G.7 

n.  i 

1.3 

73.8 

2.3 

2.4 

8.  1 

12.  G 

.8 

74.8 

2.2 

3.3 

C.  9 

11.8 

1.0 

79.  4 

1.3 

1.7 

4.5 

12.5 

. G 

78.3 

i.i 

2.0 

4.0 

13.8 

.8 

80.0 

2.  2 

3.3 

3.5 

10.2 

.8 

81. 1 

1. 1 

1.8 

3.7 

11.7 

.0 

G7.2 

2.0 

5.3 

8.1 

14.9 

1.9 

79.  G 

2.0 

3.5 

5.0 

9.1 

.8 

Nos.  14-27:  Phelps  and  Bryant,  Connecticut  (Storrs)  Sta.  Itpt.  189a.  1»P-  201-213 


N uniljer  of 
experiment. 


19 


animals  ( arranged  by  States) — Continued. 


Subject  of 
exporiiueut. 


14 


15 


10 


17 


18 


10 


2(1 


21 


22 


23 


24 


Sheep  A . 
Sheep  1! 
Sheep  C 
Sheep  E 


Average 


Digostion  coefficients. 


Sheep  A . 
Sheep  B . 


Average 


Sheep  C 

Sheep  E 


A verage 


Sheep  A . 
Sheep  B 


Average . 


Sheep  C . 
Sheep  E . 


Average . 


Sheep  B 
Sheep  E 


Average . 


Sheep  C 
Sheep  I) 


Average 

Sheep  B 

Sheep  P 


Average . 


Sheep  C 
Sheep  D 


Average . 


Sheep  B 
Sheep  P 


Average . 


25 


2G 


27 


Sheep  C . . 
Sheep  D . . 


Average 


Sheep  C 
Sheep  D 


Average 


Sheep  B 
Sheep  F 


Average 


Sheep  B 
Sheep  P 


Average . 


Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

£611- 

free 

ex- 

tract. 

Fat. 

°er  ct. 

°er  ct. 
67.0 

n cr  ct. 
52.0 

3 cr  ct. 
77.0 

Per  ct. 
59.7 

Per  ct. 
62.2 

°er  ct. 
74.1 

69.5 

36.  8 

77.4 

63.1 

66.  5 

73.3 

66.9 

45.  3 

78.5 

55.  8 

6.1.  5 

72.0 

73.7 

48.  6 

80.0 

09.5 

71.5 

73.  1 

69.3 

45.  7 

78.2 

62.0 

66.0 

73.1 

65.7 

62.8 

68.7 

67.1 

38.5 

23.9 

81.7 

81.3 

01.2 

53.7 

65.7 
67. 1 

74.3 

72.8 

64.4 

67.9 

31.2 

81.5 

57.5 

66.4 

73.6 

63.3 

61.8 

65.4 

63.5 

43.8 

45.7 

75.7 

74.9 

62.6 

57.8 

63.5 

62.7 

68.4 

71.3 

62.6 

64.5 

44.8 

75.3 

60.2 

63.1 

69.8 

69.1 

72.8 

70.6 

73.8 

53.6 

62.9 

06.7 

71.8 

72.7 
76.  1 

68.4 

71.7 

85.  1 
81.9 

70.9 

72.2 

58.3 

69.3 

74.4 

70.0 

83.5 

57.1 

61.2 

64.5 

67.5 

1.8 

13.8 

80.5 

77.0 

44.7 

55.5 

70.9 

73.0 

58.2 
50. 0 

59.2 

66.  0 

7.8 

78.8 

50. 1 

72.0 

54. 1 

58.2 

00.4 

59.7 

61.8 

42.7 
44. 1 

61.4 

62.3 

51.5 

53.6 

63.9 

66.7 

60.0 

61.5 

59.3 

60.8 

43.4 

61.9 

52.5 

65.3 

60.8 

67.7 

66.7 

68.5 

67.6 

59.6 

57.8 

61.0 

61.6 

70.3 
72.  2 

G9.2 

60.3 

62.5 

59.8 

67.2 

6S.0 

58.7 

61.3 

71.3 

67.8 

61.2 

58.1 

59.1 

61.0 

63.5 

27.6 

13.0 

70.8 

67.7 

38.5 

43.3 

71.7 

75.3 

59.3 

49.3 

58.6 

G2.  3 

20.3 

69.3 

40.9 

73.5 

54.3 

66. 1 
67.5 

67.5 

68.4 

40.4 

54.9 

58.0 

52.5 

53.  6 
54.9 

73.3 

74.9 

79.2 

77.3 

66.8 

68.0 

50.7 

55.5 

54.3 

74. 1 

78.3 

72.2 

73.1 

73.2 

74.5 

53.2 

47.4 

66.8 

66.1 

59.8 
61.  G 

77.4 

79.1 

82.1 

81.3 

72.7 

73.9 

50.3 

66.  5 

60.7 

78.3 

81.7 

70.7 

69.8 

75.9 

70.0 

28.2 
19.  5 

72.7 

75.3 

57.8 

57.1 

84.2 

84.2 

02.5 

56.3 

70.3 

70.0 

23.9 

74.0 

57.5 

84.2 

59.4 

77.2 

69.2 

78.8 

70.4 

51.3 

49.4 

68.7 

57.9 

72.2 

57.9 

82.4 

75.9 

79.8 

76.2 

73.2 

74.6 

50.4 

03.3 

65.0 

79.2 

78.0 

63.6 
G5.  9 

65.3 

67.5 

43.9 

46.5 

71.9 

71.5 

60.0 
67.  G 

67.3 

68.2 

51.8 

50.9 

64.8 

66.  4 

45.2 

71.7 

G3.8 

67.8 

52.9 

67.2 
J 66.  9 

68.7 

68.4 

53.2 

52.5 

73.1 

73.1 

6G.4 

64.0 

69.3 

G9.9 

50.3 

58.9 

-1  67.1 

08.5 

52.8 

73.  1 

1 65.2 

69.6 

57.6 

Remarks. 


Ration  fed  12  days;  feces 
collected  5 days. 


Ilo. 


Do. 


Do. 


Do. 


Do. 


Duplicate  of  No.  17  with 
different  animals.  The 
grass  was  more  advanced. 


Similar  to  No.  18;  diflerent 
animals  used ; f o d d 3 r 
more  advanced. 


Ration  fed  12  days;  feces 
collected  5 days. 


Do. 


Ration  fed  12  days;  feces 
collected  5 days.  Feces 
of  sheep  C,  soft  for  4 
days. 

Ration  fed  12  days;  feces 
collected  5 days. 


Do. 


Do. 


Number  of 
experiment. 


20 


Tablic  2. — Data  for  digestion  experiments  with 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 

38 

39 


Composition  of  food. 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

Irce 

ex- 

tract. 

Fat. 

Connecticut  (STORKS)  station— continued. 

Uncured  Canada  pea  fodder  (vines  large  and  suc- 
culent, tliree-fourths grown,  no  blossoms),  6^  lbs. 

Per  ct. 
80.5 

Per  ct. 
1.4 

Per  ct. 
3.7 

Per  cl. 
3.0 

Per  ct. 
4.8 

Per  ct. 
0.6 

Clover  roweu,  held  cured  (little  past  full  bloom), 
800  gm. 

15.1 

7.2 

15. 7 

21.0 

37.4 

3.6 

Clover  rowen,  barn  cured  (little  past  full  bloom, 
same  as  in  No.  29),  800  gm. 

14.6 

7.3 

17.4 

19.7 

37.2 

10.5 

0.7 

14.4 

21. 1 

42.9 

4.4 

Oat  hay  (fair  grade,  seeds  two-thirds  grown),  800 
gn:. 

12.3 

5.5 

9.8 

25.8 

42.5 

4.1 

13.2 

7.5 

13.  5 

20.7 

40.2 

4.9 

7.0 

G.  1 

15.  3 

11. 1 

55.  1 

5.4 

Coarse  bran,  400  gm.  (fed  with  400  gm.  rowen  hay 
from  mixed  grasses). 

7.0 

6. 1 

15.3 

11.1 

55.1 

5.4 

8.  8 

7.  0 

13.  1 

22.0 

44.3 

4.8 

8.4 

5.0 

18.7 

9.6 

52.5 

5.8 

No.  2 wheat  middlings,  400  gm.  (fed  with  400  gm. 
rowen  hay  from  mixed  grasses). 

8.4 

5.0 

18.7 

9.6 

52.5 

5.8 

Uncured  oat  fodder  (seeds  half  to  full  grown, 
stems  quite  woody),  2,740  gm. 

07.  0 

2.4 

3.3 

9.8 

16.0 

1.5 

Uncured  oat  and  pea  fodder  (oats  turning  yellow, 
stems  woody,  seeds  half  grown.  Peas  lodged, 
some  blackened, some  seeds  full  grown), 2, 740  gm. 

08.8 

2.2 

4.0 

8.3 

15.1 

1.0 

Oat  and  pea  fodder,  green  (oats  early  milk,  pens 
fairly  succulent,  lodged,  brown,  pods  and  seeds 
developed),  2,340  gm. 

71.4 

2.0 

4.7 

10.0 

10.6 

1.3 

No.  28:  Phelps  and  Bryant,  Connecticut  (Storrs)  Sta.  Kpt.  1895,  p.214. 

Nos.  29-39:  Phelps  and  Bryant,  Connecticut  (Stores)  Sta.  lipt.  1896,  pp.  -o6--64. 
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animals  ( arranged  by  States ) — Continued. 


Number  of 
experimeut. 

Subject,  of 
experimeut. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Digest 

Ash. 

on  coef 

Pro- 

tein. 

Eicients 

Fiber. 

Nitro- 

gen- 

ireo 

ex- 

tract. 

Fat. 

Remarks. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

28 

Sheep  C 

67.0 

71.0 

37.8 

81. 1 

02.4 

71.3 

50.0 

Ration  fed  12  days,  feces 

Sheep  D 

09.  1 

71.7 

40.9 

83.0 

02.4 

70.8 

54.8 

collected  5 days. 

Averago . 

68.4 

71.3 

42.3 

82.0 

62.4 

71.0 

52.4 

2D 

Sheep  A 

56.7 

58.1 

42.4 

60.3 

47.0 

63.1 

58.3 

Do. 

Sheep  B 

59.3 

00.5 

45.8 

05.  1 

50.7 

04. 1 

60.4 

Average . 

58.0 

59.3 

44.1 

62.7 

49.1 

63.6 

59.4 

30 

Sheep  C 

58.9 

59.7 

50.3 

G9. 1 

40.4 

32.2 

00.5 

Do. 

Sheep  D 

56.  8 

58.0 

44.5 

64.7 

44.7 

61.7 

59.  9 

Average . 

57.9 

58.9 

47.4 

66.9 

45.0 

01.9 

00.2 

31 

Sheep  A 

63.9 

65.6 

42.5 

07.7 

05.9 

66.6 

47.2 

Do. 

Sheep  B 

04.0 

00.  2 

37.3 

08.2 

60.7 

60.  9 

'49.4 

Sheep  C 

06.2 

68.1 

41.8 

70.8 

09.2 

08.5 

50.0 

Sheep  I) 

63.0 

05.6 

38.8 

69.1 

04.6 

66.8 

47.2 

Average . 

64.4 

60.4 

40.1 

69.0 

66.6 

67.2 

48.  6 

32 

Sheep  A 

49.2 

50.7 

19.6 

52.3 

45.6 

52.3 

60.5 

Do. 

Sheep  B 

48.8 

49.2 

42.1 

53.9 

42.0 

51.3 

02.1 

Sheep  C 

52.  0 

52.0 

41.7 

57.7 

46.8 

53.9 

03.0 

Sheep  D 

47.  I 

47.9 

34.8 

52.7 

39.4 

50.5 

62.0 

Average. 

49.3 

50.1 

34.6 

54.2 

43.5 

52.0 

61.9 

33 

Sheep  A 

59.7 

62.0 

31.6 

70.3 

44.7 

65.2 

62.1 

Do. 

Sheep  B 

00.3 

02.7 

30.2 

08.9 

47.8 

06.7 

54.9 

Sheep  c 

04.5 

07. 1 

33.5 

71.5 

56.4 

G9.  4 

GO.  0 

Sheep  D 

00.2 

03. 1 

24.3 

67.5 

47.0 

67.4 

60.7 

Average 

61.2 

63.7 

29.9 

69.6 

49.0 

67.2 

GO.  9 

34 

Sheep  A 

56.2 

58.8 

18.2 

72.6 

5.0 

64.2 

75.7 

Calculated  by  compilers 

Sheep  B 

57.7 

00.  2 

21.4 

69.0 

12.0 

00.  0 

59.8 

from  No.  31  aud  No.  33. 

Sheep  C 

63.4 

00.2 

23.2 

72.2 

32.7 

70.0 

80.0 

Sheep  D 

57.4 

01.0 

6.4 

06.2 

14.2 

67.8 

72.9 

Average. 

58.7 

61.6 

17.3 

70.2 

16.1 

67.2 

72.1 

35 

Sheep  A 

00.8 

08.5 

41.7 

73.9 

54.  4 

71.0 

71.7 

Ration  fed  12  days,  feces 

Sheep  B 

06.9 

69.2 

32.5 

70.1 

54.6 

71.9 

68.9 

collected  5 days. 

Sheep  C 

00. 1 

69.  1 

24.6 

70.9 

54.3 

73.0 

71.7 

Sheep  It 

06.3 

68.7 

32.5 

70.0 

58.6 

71.1 

70.3 

Averago 

60.5 

68.9 

32.8 

72.9 

55.5 

71.7 

70.7 

36 

Sheep  A 

69.8 

71.5 

40.5 

78.2 

28.1 

74.8 

92.0 

Calculated  by  compilers 

Sheep  B 

69.8 

72.4 

25.8 

81.6 

26.8 

70.0 

85.  0 

from  No.  31  and  No.  35. 

Sheep  C 

00.  3 

70.  1 

0.5 

71.0 

20.  1 

70.8 

89. 1 

Sheep  D 

64.3 

60.7 

23.7 

71.  G 

44.7 

60.4 

89.4 

Average. 

67.fi 

70.2 

22.6 

75.6 

29.9 

73.5 

88.9 

37 

Sheep  A 

53.8 

50.5 

49. 1 

07.8 

43.5 

61.1 

67.5 

Ration  fed  12  days,  feces 

collected  5 days. 

38 

Sheep  D 

61.4 

02.9 

41.9 

73.2 

49.1 

66.  9 

70.3 

Do. 

39 

Sheep  A 

69.7 

70.2 

03.3 

82.7 

07.4 

06  8 

74.3 

Do. 

Sheop  B 

61.2 

01.7 

54.  4 

76.5 

80.2 

50.2 

05.1 

Averago . 

65.5 

06.0 

58.9 

79.6 

63.8 

61.5  1 

69.7 

Number  of 
experiment. 
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Table  2. — Data  fur  digestion  experiments  with 


40 


Kind  and  amount  of  food  per  day. 


Connecticut  (STOjtns)  station— continued. 

Oat  fodder,  green  (early  seed  to  early  milk), 
2,340  gin. 


41  j Millet  fodder,  green  (from  bloom  to  early  seed, 
succulent  to  slightly  woody),  2,340  gm. 

42  Soy-bean  fodder,  green  (early  to  full  bloom,  suc- 
culent), 2,340  gm. 


43 


Soy-bean  fodder,  green  (from  bloom  to  early  seed), 
2,340  gm. 


44  | Barnyard  millet  (bloom  to  early  seed),  2,340  gm 


45  Sweet-corn  fodder,  green  (ears  in  roasting  stage, 
many  ears  succulent),  2,740  gm. 


40  ! Cowpea  fodder,  green  (vines  three-fourths  grown, 
medium  heavy),  2,340  gm. 


47  Bowen,  green  (mixed  grasses  and  clover),  2,340  gm.  72.9 


48  Sweet-corn  fodder,  green  (ears  in  roasting  stage), 
2,740  gm. 


ILLINOIS  EXPEIIIMENT  STATION. 

49  j Corn  silage  (fair  sample;  several  varietiesof  corn), 
02j  to  80  lbs. 


Composition  of  food. 


50  ! Cowpea  silage,  84  to  98  lbs 


51  Soy-bean  silage,  50  to  09  lbs  . 


Wa- 

ter. 

A»h. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat, 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Pe r ct. 

73.5 

2. 1 

2.7 

8.3 

12.2 

1.2 

75.  G 

2. 1 

1.8 

7.  G 

12.2 

.7 

78.3 

2.3 

3.2 

7.0 

8.4 

.8 

7G.4 

2.3 

3.4 

G.G 

10.3 

1.0 

08.8 

2. 1 

1.7 

9.0 

10.8 

1.0 

81.1 

1.1 

1.8 

4.2 

11.3 

.5 

84.4 

1.8 

2.9 

3.7 

G.G 

.6 

72.9 

2.2 

3.8 

7.  1 

12.5 

1.5 

81.8 

1.3 

1.8 

4.3 

10.4 

. 5 

72.91 

1.97 

2.  70 

G.  07 

15. 07 

0.  70 

78.  G2 

2.38 

3.  22 

5.  92 

9.  24 

0.  G2 

75.08 

3.47 

3. 14 

7.  55 

9.40 

0.  76 

Nos  40-47-  Phelps  and  Bryant,  Connecticut  (Storrs)  Sta.  Kpt.  1890,  pp,  26o-.7— 
No.  48 : Phelps  and  Bryant.  Details  obtained  by  correspondence. 

Nos.  49-51 ; Hopkins,  Illinois  Sta.  Bui.  43  (1896),  pp.  188-194. 
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animals  ( arranged  by  States ) — Continued. 


II 

S © 

s p, 

CD 


40 

41 

42 

43 

44 

45 

46 


47 


48 


49 


50 


51 


Digestion  coefficients. 


Subject,  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Sheep  C 

00.  0 

60.2 

65.0 

71.8 

55.6 

60.0 

68.1 

Sheep  D 

53.  6 

63.3 

67.9 

72.8 

53.6 

66.9 

72.3 

Average . 

62.1 

61.8 

66.4 

72.3 

54.6 

63.5 

70.2 

Sheep  F 

61.5 

61.8 

58.1 

57.3 

58.8 

04.4 

59.8 

Sheep  C 

59.4 

63.2 

27.9 

77.8 

45.5 

73.0 

54. 3 

Sheep  D 

57.7 

61.9 

21.6 

76.5 

49.1 

68.7 

45.8 

Average . 

58.6 

62.6 

24.8 

77.2 

47.3 

70.9 

50.1 

Sheep  B 

63.7 

67.5 

29.0 

74.4 

49.2 

77.4 

01.5 

Sheep  F 

61.8 

66.7 

16.4 

75.  9 

50.4 

75.4 

53.8 

Average . 

62.8 

67.1 

22.7 

75.2 

49.8 

70.4 

57.7 

Sheep  C 

63.5 

65. 2 

51.7 

45.0 

62.5 

08.4 

71.0 

Sheep  D 

64.8 

65.6 

53.7 

49.3 

63.2 

68.3 

71.8 

Average. 

64.2 

65.4 

52.7 

47.2 

62.8 

08.4 

71.7 

Sheep  B 

67.6 

68.6 

51.7 

60.3 

58.3 

73.6 

70.0 

Sheep  F 

68.2 

69.1 

54.3 

61.  1 

60.  5 

73.4 

72. 1 

Average . 

67.9 

68.9 

53.0 

60.7 

59.4 

73.5 

71.4 

Sheep  C ...  .. 

66.1 

72.1 

19.9 

77.3 

62.4 

76.4 

60.0 

Sheep  D 

66.5 

72.1 

23.2 

77.0 

61.0 

77.5 

58.6 

Average . 

66.3 

72.1 

21.6 

77.2 

61.7 

77.0 

59.3 

Sheep  B 

65.2 

C7.  0 

44.2 

64.9 

61.8 

71.9 

56.3 

Sheep  F 

66.2 

67.8 

48.1 

09.9 

03.3 

71.3 

54.0 

Average . 

65.6 

67.4 

46.2 

67.  4 

62.6 

71.6 

55.2 

Sheep  No.  1 a . 

69.6 

70.6 

55.5 

G3.2 

07.1 

73.5 

09.6 

Sheep  No.  2 a . 

67.3 

68.2 

61.0 

57.9 

58.6 

73.8 

71.0 

Average . 

68.5 

69.4 

58.3 

60.3 

62.9 

73.7 

70.3 

Steer  No.  53.. . 

61.7 

64.3 

29.  0 

51.3 

55.  0 

69.4 

81.  0 

Steer  No. 54... 

61.9 

64. 1 

35.0 

51.  7 

58.0 

67.6 

78.  9 

Steer  Roan  . . . 

59.8 

62.  0 

31.9 

52.0 

53.2 

66. 1 

80.2 

Steer  No. 57... 

63.5 

65.9 

32.9 

54.2 

60. 1 

09.4 

80.2 

Average . 

61.7 

64.1 

32.0 

52.4 

56.7 

68.  1 

80. 1 

Steer  No. 53... 

59.9 

63.5 

32.0 

57.5 

51.0 

73. 1 

63.6 

Steer  No.  54... 
Steer  Koan  . . . 

59.5 
59.  0 

63.2 

62.9 

30.4 

29.1 

56.  7 
57.5 

52.7 

50.2 

72.1 

72.6 

62.2 
62.  2 

Steer  No.  57. . . 

60.1 

64.0 

29.7 

58.2 

53.8 

72.3 

62.2 

Average . 

59.6 

63.4 

30.3 

57.5 

52.0 

72.5 

62.6 

Steer  No.  53... 

49.8 

53.9 

27.2 

55.2 

44. 1 

60.  9 

46.  9 

Steer  No.  54... 

49.8 

53.  6 

29.4 

55.2 

42.2 

61.4 

48.  5 

Steer  Koan  . . . 

49.4 

53.4 

27.5 

54.8 

42.1 

61.4 

47.  7 

Steer  No.  57. . . 

50.1 

54.1 

27.7 

50.2 

43.2 

61.3 

52.5 

Average . 

49.8 

53.8  1 

28.0 

55.3 

42.9 

61.2 

48.9 

a Details  obtained  by  correspondence. 


Remarks. 


Ration  fed  12  days,  feces 
collected  5 days. 

Do. 

Do. 

Ration  fed  14  days,  feces 
collected  7 days.  Result 
calculated  for  5 days. 


Ration  fed  12  days,  feces 
collected  5 days. 


Do. 


Do. 


Do. 


Feces  collected  0 days. 


Do. 


Do. 
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Table  2. — Data  for  digestion  experivienis  u-itli 


^ -M 

© G 

Composition  of  food. 

G 

*g  .5 

G £ 

*8 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber 

Nitro- 

gen 

free 

ex- 

tract. 

Fat. 

52 

ILLINOIS  experiment  station — continued . 

Per  ct 

Per  ct. 

Per  ct. 

Cured  corn  fodder  (entire  plant  cut  short,  not 
shredded),  6 to  24  lbs. 

MAINE  EXPERIMENT  STATION. 

15.  58 

3. 84 

5.  92 

19. 22 

53.  55 

1.72 

53 

Timothy  hay  (in  bloom  or  very  near  it,  with  200 
gm.  corn  meal  in  periods  1 and  3,  with  200  gm. 
cotton  seed  meal  in  period  2),  600  gm. 

10.  95 

4.00 

7.  00 

30.0 

45.1 

2.35 

54 

Flint  corn,  unground,  787  gm 

19.  00 

1.40 

7.91 

1.78 

G5. 1 

4.25  | 

55 

Corn  meal,  same  corn  as  in  No.  54  (finely  ground), 
787  gm. 

18.  25 

1.45 

8.25 

1.8G 

66.0 

4.16 

50 

Corn  and  cob  meal  (from  same  corn  as  in  No.  54), 
9G9  gm. 

12.  00 

1.90 

7.81 

9.35 

G4.  55 

3.79 

57 

Timothy  liay  (2  weeks  past  bloom),  700  gm 

11.34 

3.75 

5.94 

28.  89 

47.41 

2.  G7 

58 

Clover  hay  (partly  out  of  bloom),  700  gm 

11. 10 

6.  27 

10.(6 

30.  3G 

39.  24 

2.97 

59 

Oat  straw,  350  gm 

10.00 

3.07 

3.  5G 

37.8 

42.0 

3.0 

60 

Potatoes  (fed  raw  to  sheep  Nos.  1 and  2 in  period 
No.  J,  with  350  gm.  same  oat  straw  as  in  No.  59; 
fed  cooked  to  sheep  No.  1 in  period  No.  2,  with 
500  gm.  same  timothy  hay  as  in  No.  57),  1,000  gm. 

75.  90 

0.82 

2.  02 

.55 

19.98 

. 13 

61 

Alsike-clover  hay  (in  full  bloom),  700  gm 

12.55 

7.  8G 

12.  69 

27.  80 

35.  G3 

3.41 

62 

White-clover  hay  (in  bloom  for  some  time),  700  gm. 

12.39 

7.42 

15. 12 

24.91 

30.49 

3.  07 

63 

Blue-joint  hay  (cut  late  in  July),  700  gm 

Orchard  grass  hay  (1  to  10 days'  past  bloom),  700  gm 

8.  02 

5.  4G 

9.  19 

33. 10 

40.81 

2.82 

64 

n».  or, 

G.  25 

7.50 

33.  02 

39. 25 

3.03 

65 

Red  lop  hay  (in  full  bloom),  700  gm 

11.00 

4.47 

8.  5G 

27.  38 

44.  78 

3.21 

CG 

Timothy  hay  (in  full  bloom),  700  gm 

8.  32 

4.  20 

7.  50 

29.  94 

46.74 

3.30 

67 

Timothy  liay  (past  bloom),  GOO  gm 

12.60 

4.  52 

6. 85 

28.05 

44.84 

3.14 

68 

Wild-oat-grass  hay  (in  bloom),  700  gm 

8.  33 

3.  49 

6.  87 

31.26 

47.38 

2.  07 

69 

Witch-grass  hay  (in  bloom),  700  gm 

10.  85 

4.83 

6.50 

33.94  ! 

38.  52 

3.36 

70 

Buttercup  hay  (in  full  bloom),  700  gm 

10. 43 

6.01 

9.0G  | 

30.44 

40. 71 

3.35 

71 

Wliiteweed  hay  (in  full  bloom,  cut  July  9),  700  gm  . 

9.63 

6.85  | 

8.44 

29.  00  ] 

41.72 

4.50 

No.  52:  Hopkins,  Illinois  Sta.  Bui.  45  (1806),  p.  197. 
Nos.  53-56:  Jordan,  Maine  Sta.  Kpt.  1886,  pp.  55-62. 
Nos.  57-60:  Jordan,  Maine  Sta.  Kpt.  1887,  pp.  73-78. 
Nos.  61-71:  Jordan,  Maine  Sta.  Kpt.  1888,  pp.  94,  95. 


•'JtI9UIU9(IX9 
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animals  (arranged  bg  States) — Continued. 


52 


53 


54 


55 

5G 


57 


58 


59 


GO 


G1 

G2 

G3 

Gl 

G5 

GG 

G7 

G8 

69 

70 

71 


Digestion  coefficients. 


Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

I 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen 

tree 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

6G.  1 

68.0 

24.0 

41.5 

G7.7 

70.9 

77.4 

Steer  No.  54 — 

57.2 

60.9 

21.4 

30.5 

67.0 

61.2 

04.7 

Steer  Roan  . 

58.0 

59.  1 

14.1 

35. 1 

61.4 

60.7 

72.9 

Steer  No.  57... 

64.8 

67.1 

18.3 

41.9 

68.0 

69.7 

74.  6 

Average . 

61.5 

63.8 

19.4 

37.2 

G6.  0 

65.6 

72.4 

57.5 

43.0 

50.5 

65.6 

42.8 

period  No.  1. 

61.  2 

41.1 

54.  6 

period  No.  2. 

59. 1 

42.1 

53.0 

66. 1 

45.  5 

period  No.  3. 

Average . 



59.3 



42.  1 

52.0 

65.7 

47.  G 

82.5 

83.4 

68.7 

38.3 

88.8 

45.6 

89.  5 

91.2 

86. 1 

29.4 

94.2 

81.7 

I’ig  No.  1 

75.6 

76.7 



75.7 

28.5 

83.6 

82.0 

Sheep  No.  1... 

53.5 

54.4 

45.6 

46.4 

00.2 

55.6 

Sheep  No.  2... 

49.7 

50.4 



44.9 

39. 2 

57.7 

54.5 

Average . 

51.6 

52.4 

45.2 

42.8 

58.9 

55.0 

Sheep  No.  1, 

55.5 

56. 4 

59.1 

45.7 

64.2 

51.8 

period  No.  1. 

Sheep  No.  2, 

54.9 

55.9 

58.  1 

43.8 

64.8 

52.9 

period  No.  I. 

Slieop  No.  2, 

54.4 

56.2 

49.3 

49.0 

63.3 

54.8 

period  No.  2. 

Average . 

54.9 

56.2 

55.5 

46.2 

64.1 

53.2 

Sheep  No.  1 ... 

49.0 

50.8 

57.2 

51.8 

35.5 

Sheep  No. 2 ... 

51.7 

53.2 





58.0 

54.6 

41.1 

50.3 

52.0 

57.6 

53.2 

38.3 

Sheep  No.  1 . . . 

78.0 

79.3 

45.4 

93.4 

13.0 

Sheep  No. 2 ... 

73.3 

74.6 

43.9 

87.3 

13.0 

Sheep  No.  1 . . 

80. 1 

81.2 

43.4 

92.  1 

Average 

77.1 

78.4 



44.2 



90.9 

13.0 

Sheep 

61.9 

62.7 

53.0 

64.0 

51.0 

74.1 

35.1 

Sheep 

GG.  0 

6G.  6 

58.5 

73.2 

GO.  6 

69.5 

50.6 

Sheep 

39.9 

41.8 

10.0 

5G.5 

36.5 

43.2 

37.  0 

Sheep 

54.4 

55.8 

35.0 

58.5 

57.5 

54.4 

51.2 

Sheep 

57.  G 

59.3 

24.  3 

GO.  4 

01.2 

59. 1 

44.2 

Sheep 

65.7 

66.8 

41.8 

60.4 

62.1 

71.8 

51.5 

Sheep 

54.1 

55.5 

28.0 

44.5 

51.7 

61.0 

34.6 

59.  6 

61.  2 

17.  1 

48.  6 

65. 1 

62  1 

28  2 

Sheep 

59.9 

61.0 

40.3 

64.2 

67.  G 

62.1 

60.0 

56. 1 

56.  6 

48  1 

56  3 

41  1 

66  9 

60  7 

Sheep 

57.8 

58.3 

52.0 

58.4 

45.  5 

66.7 

02.0 

Remarks. 


Feces  collected  G days. 


Digestibility  of  bay  alone 
computed  by  assuming 
the  digestibility  of  corn 
meal  from  German  aver 
ages ; cotton  - seed  meal 
from  the  average  results 
of  Armsby  and  Wolff. 
First  and  ’second  periods 
covered  12  days,  third 
period  covered  11  days. 

3i  per  cent  ot  kernels 
found  unbroken  in  dung; 
others  were  partially 
broken.  Feces  collected 
12  days. 

Feces  collected  12  days. 

Only  11  percent  of  material 
in  cob  digested.  Feces 
collected  12  days. 

Feces  collected  12  days. 


Feces  collected  12  days. 
Test  repeated  for  G days 
with  sheep  No.  2. 


Ration  small  and  protein  so 
low  that  results  with  lat- 
ter not  reliable.  Feces 
collected  12  days. 


Rations  fed  12  days,  feces 
collected  5 days. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Rations  fed  12  days,  feces 
collected  4 days.' 

Rations  fed  12  days,  feces 
collected  5 days. 

Do. 


Do. 


Number  of 
experiment. 
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'Paulk  2. — Data  for  digestion  experiments  with 


72 


73 


74 

75 


76 


77 


76 


79 


80 


81 


82 


82 


84 


85 


80 


Kind  and  amount  of  food  per  day. 

Composition  of  food . 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

freo 

ex- 

tract. 

Fat. 

MAINE  EXPERIMENT  STATION— continued. 

ner  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Timothy  hay  (in  early  bloom,  cut  J uly  24),  700  gm. 

8.  29 

4.77 

8.  75 

2G.  77 

47.  64 

3.  78 

Timothy  hay  (10  days  past  bloom),  700  gm 

7.97 

3.  67 

7. 00 

26. 82 

51.08 

3.46 

Wild-oat-grass  hay  (in  full  bloom),  700  gm 

8.29 

4.23 

8.75  1 

27.8 

47.7 

3.3 

Red  top  hay  (in  lull  bloom),  700  gm 

8.11 

4. 10 

8.  50 

26.6 

49.1 

3.6 

Blue-joint  hay  (in  bloom),  700  gm 

G.  80 

5.  32 

9.  50 

33.8 

42. 1G 

2.37 

Witch-grass  bay  (in  full  bloom),  700  gm 

6.  45 

5. 25 

7.31 

28.  73 

49. 52 

2.74 

Alsike-clover  bay  (in  l ull  bloom),  700  gm 

8.45 

G.  54 

12.  50 

28. 00 

40.  63 

3.  88 

Partially  cured  southern  corn  fodder  (whole  plant, 

41.5 

4.16 

7. 10 

18.  77 

2G.  97 

1.50 

no  ears  formed),  800  gm. 

Partly  dry  field-corn  fodder  (many  ears  fully  de- 

40.0 

4.20 

7. 14 

15. 03 

25.  82 

1.21 

velopedj,  800  gm. 

Partly  dry  sweet-corn  fodder  (some  ears  fully 

50. 9 

2.  07 

G.  25 

14.90 

23. 93 

1.34 

formed),  800  gm. 

Southern  corn  silage  (fresh  from  silo,  from  same 

82.  22 

1.  05 

1.82 

5.70 

8.  70 

.51 

corn  as  in  No.  79),  2,500  gm. 

Field-corn  silage  (fresh  from  silo,  from  same  corn 

83.  08 

.86 

2.  00 

4.34 

8. 75 

.99 

as  in  No.  80),  2,500  gm. 

Sweet-corn  silage  (fresh  from  silo,  from  same  corn 

83.49 

.87 

1.97 

4.07 

8.  60 

1. 00 

as  in  No.  81),  2,500  gm. 

Wheat  middlings  (very  fine,  fancy,  fed  with  400 

11. 13 

3.04 

20. 06 

5.73 

57.03 

• 4.01 

gin.  same  redtop  hay  as  in  No.  05),  400  gm. 

Coarse,  roller-process  wheat  bran  (fed  with  400 

11.55 

6.08 

1G.  5G 

8.  0G 

53.31 

4.41 

gm.  same  redtop  hay  as  in  No.  65),  400  gm. 

Nos.  72-80:  Jordan,  Maine  Sta.  Kpt.  1889,  pp.  42-64. 
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animals  ( arranged  by  Slates) — Continued. 


C*H  -+-3 

Digestion  coefficients. 

U 2 

o s 

'S’E 

C V 
- P. 

*id 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Remarks. 

72 

Sheep  No.  1 
Sheep  No.  2.  - • 

Per  ct. 
59. 83 
61.00 

Per  ct. 
60.4 
61.8 

Per  ct. 
49.6 
46.8 

Per  ct. 

59.3 

58.4 

Per  ct. 
56.1 
59.3 

Per  ct. 

03.2 

64.2 

Perct. 

57.4 

56.4 

Feces  collected  5 days. 

Average . 

60.4 

61.1 

48.2 

58.9 

57.7 

63.7 

56.9 

73 

Slieep  No.  1. .. 
Sheep  No.  2... 

61.1 

55.6 

62.3 

50.4 

30.7 

35.7 

50.4 

49.6 

56.8 

49.8 

66.9 

60.9 

01.1 

55.0 

Do. 

Average . 

58.3 

59.4 

33.2 

50.0 

53.3 

63.9 

58.3 

74 

Sheep  No.  3. .. 

68.3 

69.1 

52.2 

68.0 

70.6 

08.8 

62.8 

Do. 

75 

Sheep  No.  1... 
Sheep  No.  2. .. 

61. 3 

62.3 

62.3 

63.6 

34. 1 

33.2 

62.4 

61.9 

60.8 

61.8 

64.1 

65.2 

54.8 

58.8 

Do. 

Average . 

61.8 

63.0 

33.7 

G2.2 

61.3 

64.6 

56.  8 

7G 

Sheep  No.  3... 
Sheep  No.  4 . . 

70.5 

66.7 

71.5 

68.1 

54.3 

43.0 

72.3 

68.2 

73.4 

71.5 

70.9 

66.4 

53.  3 
51.4 

Fecea  collected  3 days. 

Average . 

68.6 

69.8 

48.7 

70.2 

72.4 

68.  6 

52.3 

77 

Sheep  No.  1 . . . 
Sheep  No.  2. . . 

62.7 

62.1 

64.3 

63.0 

36.5 

40.5 

49.5 

56.3 

59.5 
56.  4 

69.  9 
68.2 

53.6 

55.3 

Do. 

Average . 

62.4 

03.  G 

41.5 

52.9 

57.9 

69.0 

54.4 

78 

Sheep  No.  3. . . 
Sheep  No.  4. . . 

61.1 

64.3 

62.0 

65.2 

49.9 

52.9 

G7.  a 
GO.  2 

53.2 
58.  7 

06.5 
08.  1 

01.0 

09.3 

Feces  collected  5 days. 

Average . 

62.7 

03.  G 

51.4 

08  2 

55.9 

67.3 

65.2 

71) 

Sheep  No.  1. . . 
Sheep  No.  2... 

66.0 
63.  6 

GO.  0 
65.3 

32.1 

37.8 

57.2 

59.1 

77.5 

71.7 

6G.  3 
G2.8 

G8.  1 
69.5 

Do. 

Average . 

64.8 

67.1 

34.9 

58.1 

74.0 

64.5 

68.8 

80 

Sheoj)  No.  3.. . 
Sheep  No.  4. . . 

G9. 1 
71.3 

71.4 

73.3 

41.0 

46.5 

62.  G 
64.6 

79.6 

80.1 

69.0 

71.6 

08.2 

74.9 

Do. 

Average . 

70.2 

72.3 

44.2 

G3.  6 

79.8 

70.3 

71.  G 

81 

Sheep  No.  3. .. 
Sheep  No.  4... 

61.7 

60.1 

63.7 

02.4 

26.3 

20.5 

54.  G 
62.  3 

70.9 

69.5 

61.5 

57.4 

60.9 

08.0 

Do. 

Average . 

60.9 

63.1 

23.4 

59.0 

70.2 

59.4 

07.4 

82 

Sheep  No.  3. .. 
Sheep  No.  4 . . . 

05.  87 
GO.  0 

68.7 

63.8 

19.  0 
10.9 

51.3 

42.0 

70.2 

71.4 

G7.9 

63.3 

64.3 

66.2 

Do. 

Average . 

63.2 

60.3 

14.9 

40.  G 

73.8 

65.0 

G5. 3 

82 

Sheep  No.  3. . . 
Sheep  No.  4 . . . 

69.9 

68.3 

72.8 

71.3 

14.3 

10.2 

48.1 

57.0 

75.  G 
74.7 

75.6 

71.1 

82.8 

82.4 

Do. 

Average. 

69. 1 

72.1 

12.  2 

52.8 

75.  2 

73.3 

82.0 

81 

Sheep  No.  1 . . . 
Sheep  No.  2.  . 

GO.  0 
G9.G 

08.5 

71.7 

31.0 

32.9 

52.7 
55.  2 

G8.4 

73.8 

70.7 

73.0 

82.3 

84.6 

Do. 

Average. 

68.1 

70.1 

31.9 

54.0 

71.1 

71.8 

83.5 

85 

Sheep  No.  1 

72.6 

75. 1 

78.4 

80.7 

84.5 

84.1 

86. 1 

Do. 

Sheep  No.  2. . . 

77.2 

79.3 



79.4 



Average . 

74.9 

77.2 

78.  9 

82.0 

65.7 

69.4 

85. 1 

86 

Sheep  No.  3. . . 

56.4 

GO.  5 

70.1 

77.3 

Do. 

Sheep  No. 4... 

61.3 

65.2 



84.5 

Average . 

58.8 

62.8 

73.7 

07.5  1 

82.6 

28 

Table  2. — Data  for  digestion  experiments  with 


Composition  of  food. 

© a 

a *2 
C © 

tz  X 
^ © 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Asli. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

freo 

ex- 

tract. 

Fat.- 

MAINE  experiment  station— continued. 

Per  cl. 

rer  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

87 

Ground  Canada  peas  (fed  with  1.500  gin.  southern 
corn  silage,  same  as  No.  82),  400  gm. 

12.48 

2.  30 

23.  50 

2.  53 

57.69 

1.44 

88 

Timothy  hay  (early  cut  in  full  bloom  from  same 
field  as  hay  in  No.  88),  700  gm. 

10.  40 

4.86 

7.06 

32.51 

41.07 

3.5 

89 

Timothy  liay  (late  cut,  eighteen  days  past  full 
bloom),  700  gm. 

9.70 

4.58 

6.12 

30. 32 

46.  17 

3.3 

1 

90 

Hungarian  grass  (freshly  cut),  2,250  gm 

75.29 

2.  29 

2.73 

7.  58 

11.29 

.82 

91 

Hungarian  grass  hay  (air-dry  hay  from  same  grass 
as  in  No.  90),  800  gm. 

18.  07 

7.08 

8.  86 

23.  96 

38.  93 

3.10 

92 

Partially  cured  southern  corn  fodder  (whole  plant 
immature,  no  ears  formed),  3,378.8 & gm. 

85. 06 

1.28 

1.04 

4.58 

7.  00 

.44 

93 

Partially  cured  field-corn  fodder  (whole  plant  ma- 
ture, kernels  glazed),  2,553.2  b gm. 

84.  21 

1.20 

1.77 

4.01 

8. 28 

.53 

94 

Sweet-corn  fodder  (whole  plant,  ears  past  roasting), 
2,5216  gm. 

85.85 

1.13 

2.18 

4. 14 

8.  08 

.62 

95 

Timothy  hay  (general  crop  grown  on  college  farm, 
from  mow),  700  gm. 

7.  03 

4.01 

0.88 

30.15 

40.  33 

4.40 

9G 

97 



7.  03 

5.  22 

G.  69 

30. 34 

46.  32 

3.  80 

Sugar  beets  (grown  on  college  farm,  fed  with  500 
gm.  timothy  hay,  same  as  in  No.  95),  2,000  gm. 

83.  70 

1.11 

1.56 

.87 

12.  57 

. 14 

98 

Mangel- wnrzols  (grown  on  college  farm,  fed  with 
500  gm.  timothy  hay,  same  ns  in  No.  95),  2,000 
gm. 

88.  27 

1.  11 

1.24 

.73 

8.53 

. 12 

99 

Ruta  bagas  (grown  on  college  farm,  fed  with  500 
gm.  timothy  hay,  same  as  in  No.  95),  2,000  gm. 

89.05 

.72 

.89 

1.00 

7.80 

.54 

No.  87:  Jordan,  Maine  Sta.  Rpt.  1889,  p.  08. 

Nos.  88,89:  Jordan,  Maine  Sta.  ltpt.  1890,  p.  67. 

Nos. 90-99:  Jordan, Maine  Sta.  Rpt.  1891, pp. 29-37. 
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animals  (arranged  by  Slates) — Continued. 


Digestion  coellicienls 

| 

© s 

s © 
5 ft 

to  g 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

N itro- 
gon- 
Iree 
ex- 
tract. 

Fat. 

Remarks. 

Pcrct. 

Pcrct. 

Per  ct. 

Per  ct. 

Per  ct. 

Pcrct. 

Per  ct. 

87 

Sheep  No.  1... 

88.5 

89.  5 

50.  2 

85.9 

26.0 

94. 5 

56.9 

Feces  collected  5 days. 

Sheep  No.  2... 

85. 1 

86.4 

37.2 

80.5 

25.5 

92.8 

52.1 

Average . 

86.8 

87.9 

43.7 

83.2 

25.7 

93.0 

54.5 

88 

Sheep  No.  1. .. 

55.  G 

50.4 

42.0 

51.9 

55.8 

57.3 

59.8 

Do. 

Sheep  No. 3... 

56.3 

57.1 

42.8 

50.3 

57.4 

57.6 

01.8 

Average . 

55.9 

56.7 

42.7 

51.1 

56.6 

57.4 

60.8 

80 

Sheep  No.  2. .. 

52.  1 

53. 1 

31.7 

42.9 

43.9 

GO.  1 

59.6 

Do. 

Sheep  No. 4... 

47.0 

48.4 

27.5 

38.8 

37.2 

55.6 

59.8 

Average . 

49.5 

50.7 

a 29.  0 

40.8 

40.5 

57.8 

59.7 

no 

Sheep  No.  1. . . 

61.0 

63.4 

37.2 

60.2 

05.4 

63.5 

54.9 

Ration  fed  12  days,  feces 

Sheep  No.  2. . . 

02.  5 

G5. 1 

37.0 

59.4 

66.  8 

66.  7 

47.8 

collected  5 days. 

Sheep  No.  3. .. 

63.  1 

05.2 

42.5 

03.6 

67.2 

01.8 

50.5 

Sheep  No.  4. . . 

G7.0 

68.8 

41.5 

66.4 

71.7 

68.4 

56.0 

Average . 

63.4 

65.6 

a 39.  6 

62.4 

C7.8 

65.8 

52.3 

91 

Sheep  No.  1. . . 

65.8 

60.8 

47.9 

59.9 

68.5 

07.4 

63.9 

Do. 

Sheep  No.  3... 

64.3 

65.9 

46.9 

60.  0 

06.8 

66.9 

63.8 

Average . 

65.0 

66.  3 

47.4 

60.0 

67.6 

07.1 

63.9 

92 

Sheep  No.  2.. . 

70.3 

71.4 

58.2 

66. 1 

74.9 

70.4 

72.3 

Do. 

Sheep  .\o.  4. . . 

68.6 

69.8 

56.6 

64.7 

73.6 

68.7 

09.6 

Average . 

09.4 

70.6 

57.4 

05.4 

74.2 

69.5 

70.9 

93 

Sheep  No.  1 . . . 

71.8 

73.7 

50.3 

64.6 

76.3 

73.4 

71.4 

Do. 

Sheep  No.  3... 

69.4 

71.1 

49.5 

59.  (1 

75.0 

71.9 

69. 1 

Average . 

70.6 

72.4 

52.9 

61.8 

75.6 

72.6 

70.2 

94 

Sheep  No. 2... 

69.  3 

73.2 

37.0 

60.2 

76.9 

71.8 

78.3 

Do. 

Sheep  No.  4. . . 

70.2 

73.9 

41.9 

63.5 

70.6 

72.5 

74.5 

Average . 

69.7 

73.5 

39.4 

61.8 

76.7 

72.1 

76.4 

05 

Sheep  No.  1. .. 

58.7 

60.5 

25.7 

41.9 

53.9 

66.1 

75.9 

Do. 

Sheep  No.  2. . . 

56. 1 

57.4 

30.9 

44.0 

49.6 

03.3 

71.  1 

Sheep  No.  3. . . 

62.4 

03.  7 

36.5 

49.8 

60.3 

00.  9 

75.  G 

Sheep  No. 4... 

57.1 

58.8 

25. 4 

40.9 

61.9 

58.0 

74.6 

Average . 

58.6 

60. 1 

29.6 

44.  1 

56.4 

63.0 

74.3 

90 

Sheep  No.l... 

57.  5 

58.8 

35.  G 

45.  3 

53. 1 

03.3 

72.5 

Do. 

Sheep  No.  2. . . 

58.7 

60.0 

35.9 

43.3 

53.5 

05.  9 

70.  7 

Sheep  No.  3. .. 
Sheep  No.  4. . . 

58.0 

01.3 

59.  6 
62.3 

41.9 
45.  G 

49.8 

51.9 

54.5 

58.3 

63.7 

06.0 

69.2 

67.0 

Average . 

59.0 

60.2 

39.7 

47.6 

54.8 

64.7 

09.8 

07 

Sheep  No.  1 . . . 

94.2 

97.6 

43.2 

90.0 

88.5 

99.8 

53.5 

Do. 

Sheep  No.  3... 

04.8 

99.9 

20.7 

92.6 

113.0 

100.0 

46.4 

Average. 

94.5 

98.7 

31.9 

91.3 

100.7 

119.9 

49.9 

98 

Sheep  No.  2. . . 
Sheep  No.  4 . 

77. 1 

82.7 

21. 1 

69.7 

26.8 

90.8 

Do. 

80.  0 

87.0 

11.7 

79.8 

58.8 

91.9 

Average. 

78.5 

84.8 

16.4 

74.7 

42.8 

91.3 

99 

Sheep  No.  1. . . 
Sheep  No.  3. . . 

90.0 

84.5 

93.0 

89.2 

45.8 

16.7 

85.9 

74.7 

87.5 

01.0 

94.4 

95.1 

91.6 

70.8 

Do. 

Average . 

87.2 

91.1 

31.2 

80.3 

74.2 

94.7 

84.2 

a Incorrect  in  report. 

b Amount  original  greeu  fodder  equivalent  to  partly  dry  fodder  fed. 
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Taulk  2. — Data  for  digestion  experiments  with 


Composition  of  food. 

^ a? 
<v  s 

£ f-1 

«=  i> 
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Iviml  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Filter. 

Nitro- 

gen- 

free 

ex- 

tract. 

F at. 

maink  experiment  station— continued. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

100 

English  Hat  turnips  (grown  on  college  farm,  fed 
with  500  gm.  timothy  hay,  same  as  in  No.  95), 
2,000  gm. 

90.  24 

0.  92 

1.10 

1.02 

0.  32 

0. 40 

101 

Gluten  meal  (fed  with  500  gm.  timothy  hay,  same 
as  in  No.  90),  300  gm. 

10. 20 

1.00 

30.81 

.98 

47. 22 

9.  79 

102 

Coarse  roller-process  wheat  hran  (fed  with  500  gm. 
timothy  hay,  same  as  in  No.  90),  300  gm. 

11.73 

G.  00 

15. 50 

9.  00 

52. 01 

5.10 

103 

Partially  cured  southern  corn  fodder  (whole  plant 
immature,  no  ears  formed),  1,500  gm. 

50.  50 

3.01 

0.  0G 

15. 87 

22.  94 

1.02 

104 

Partially  cured  field-corn  fodder  (whole  plant,  ker- 
nels glazed),  1,500  gm. 

33.24 

4. 17 

8. 10 

20.40 

32.  05 

1.38 

105 

Partially  cured  sweet-corn  fodder  (whole  plant, 
ears  mature),  1,500  gm. 

39.  30 

3.  82 

8.47 

10.  85 

29.  57 

2.  00 

100 

Parley  hay  (kernels  not  formed),  sheep  No.  1,  GOO 
gm.;  sheep  Nos.  2,  3,  and  4,  700  gm. 

15.  63 

C.  15 

11.42 

25.  75 

39.58 

2.  47 

107 

Southern  corn  silage  (immature,  a few  ears  just 
forming,  fresh  from  silo),  2,500  gm. 

8G.  50 

1.11 

1.  09 

4.03 

G.  30 

.37 

108 

Field-corn  silage  (ears  mature,  kernels  glazed, 
fresh  from  silo).  2,250  gm. 

77.  70 

1.28 

2.  25 

4.  73 

13.  23 

. 81 

109 

Field-corn  silage  (ears  mature,  kernels  glazed, 
fresh  from  silo),  2,000  gm. 

79.  GO 

. 97 

2.  09 

4.  72 

11.  81 

.81 

110 

Field-corn  fodder  (cars  fully  developed,  kernels 
partly  glazed,  cut  Sept.  21),  850  gm. 

18.  93 

5.  79 

8.  55 

17.  34 

47.08 

2.31 

111 

Field-corn  fodder  (cut  Aug.  15,  formation  of  cars 
just  begun),  850  gnh 

17.53 

7.  09 

12.  34 

21.  8G 

38.44 

2.14 

112 

Timothy  hay  (mixed),  GOO  gm 

10.  1 

4. 05 

0.  08 

29.  4 

46.  39 

2. 74 

113 

Southern-corn  silage  (large,  immature  com), 
sheep  No.  1,  2,000  gm.;  sheep  Nos.  2 and  3, 
2,500  gm. 

8G.4 

1.15 

1.52 

4.18 

0.28 

.47 

Nos.  100-102 : Jordan,  Maine  Sta.  Rpt.  1801,  p.  37. 

Nos.  103-111 : Jordan,  Maine  Sta.  Iipt.  1893,  pp.  38-40, 49-jG. 
Nos.  112-113 : Jordan,  Maine  Sta.  Rpt.  1894,  pp.  40, 41. 
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animals  ( arranged  by  States) — Continued. 


U-i 

Digestion  coefficients. 

Number  c 
experimer 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Tro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Remarks. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

re  ret. 

100 

Sheep  No.  2. . . 

90.7 

93.2 

04.  1 

84.5 

89.  2 

90.0 

82. 5 

Ration  fed  12  days,  feces 

Sheep  No.  4. . . 

94.9 

99.0 

53.2 

95.0 

117.0 

97.0 

92.5 

collected  5 days. 

Average. 

92.8 

90.1 

58.0 

89.7 

103.0 

90.5 

a 87. 5 

101 

Slieo]>  No.  2. .. 
Sheep  No.  4. .. 

84.7 

86.3 

90.2 

88.  2 

85.  6 

Do. 

90.2 

91.9 

83.0 

33.4 

93.5 

90.1 

Average . 
Sheep  No.  1. .. 

87.4 

89. 1 

86.6 

90.  8 

87.  8 

102 

05.3 

54.4 

08.5 

59.5 



82.7 

81.5 

40.9 

25.5 

09.  0 
58.0 

59.5 

08.0 

Do. 

Sheep  No.  3... 

Average . 
Sheep  No.  1... 

59.8 

64.  0 

82. 1 

30.2 

03.2 

04.1 
01.  1 

04.0 

00.0 

102 

01.2 

02.0 

40.2 

07.2 

Do. 

Sheep  No.  3. . . 

01.4 

03.1 

40.2 

59.7 

08.2 

01.0 

57.7 

Average . 

01.3 

02.8 

a 43.  2 

03.4 

05.7 

01.0 

59.1 

101 

Sheep  No.  1. . . 

72.0 

74.1 

50.0 

08.9 

77.8 

73.9 

59.4 

Do. 

Sheep  No.  3... 

72.9 

74.3 

51.4 

00.4 

79.5 

73.7 

70.0 

Average. 

72.7 

74.2 

50.7 

67.6 

78.0 

73.8 

04.7 

105 

Sheep  No.  2... 

08.8 

70.8 

38.0 

70.2 

71.9 

72.8 

74.5 

Do. 

Sheep  No.  4... 

73.  1 

74.0 

50.0 

72.8 

77.3 

73.4 

79.0 

Averago. 

70.9 

72.7 

44.0 

71.5 

74.6 

73. 1 

77.0 

106 

Average  with 

G1.2 

02.  3 

44.8 

65.2 

01.7 

03.3 

40.5 

Ration  fed  12  days,  feces 

4 sheep 

collected  5 days.  Feces 
of  4 sheep  mixed  before 

107 

do 

04.4 

65. 8 

48.2 

04.8 

00.7 

05.4 

C7.8 

analysis. 

Do. 

108 

tlo 

78.0 

80.2 

41.3 

68. 1 

77.9 

83.1 

80.9 

Do. 

109 

do 

70.0 

77.9 

30.0 

73.3 

77.8 

78.5 

80.9 

Ration  fed  12  days,  feces 

collected  5 days.  Feces 
of  2 sheep  mixed  before 

analysis. 

110 

Sheep  No.  1 

Sheep  No.  3 . . . 

71.2 
08. 1 

74.8 
72.  3 

25.2 

13.0 

05.1 

00.9 

70.7 
69. 3 

77.9 
75.  5 

77.0 
70.  5 

Sheep  No. 4 ... 

70.0 

73.8 

21.9 

59.8 

72.  2 

70.9 

73.0 

Average . 

69.8 

73.0 

20.0 

01.9 

70.7 

70.8 

73.7 

111 

Sheep  No.  1 ... 

71.  7 

72.9 

00.  2 

72.9 

73.4 

72.7 

70  6 

Sheep  No.  3 . . . 

08.  G 

70.7 

48.1 

08.7 

71.  7 

71. 1 

(59  Q 

Sheep  No. 4 ... 

69.2 

70.0 

55. 2 

09.8 

71.8 

70.3 

Average. 

09.8 

71.4 

54.5 

70.5 

72.3 

71.3 

07.3 

112 

Shoep  No.  1 . . . 
Sheep  No.  2 . . . 
Sheep  No. 3... 

54.4 
52.7 
54.  1 

55.7 
54.  0 
55.3 

28.8 

28.2 

31.3 

48.2 

42.7 

44.7 

48.7 
48.  9 
48.5 

01.3 
59.  0 
01.2 

57.2 

41.8 

52.7 

Experiments  Nos.  112  lollO 
were  made  in  an  attempt 
to  discover  whether  the 

Average . 

53.7 

55.0 

29.4 

45.2 

48.7 

00.7 

50.0 

mixing  of  unlike  foods 
affects  the  digestibility  of 
the  components  of  a ration. 
Feces  collected  5 days. 

119 

Sheep  No.  1 . . . 
Sheep  No.  2 . . . 
Sheep  No.  3 . . . 

04.0 

04.5 

01.8 

05.7 

05.8 
03.  1 

52.  3 
50.0 
40.5 

59.8 

00.4 

59.7 

08.5 

08.2 

05.8 

05.1 

05.3 

01.8 

07.8 

07.0 

08.4 

Do. 

Average . 1 

03.0  1 

04.8 

49.0  1 

00.0  | 

07.5  l 

04.1  1 

07.9 

a Incorrect  in  report. 
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Table  2. — Data  for  digestion  experiments  with 


Composition  of  food. 

u ® 

MS 

2S 
p e- 
A * 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

MAINE  EXPERIMENT  STATION— continued. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

114 

Maine  field  flint  corn  silage  (mature),  2,000  gin 

79.04 

1. 12 

2.  43 

4.45 

11.  14 

1.21 

115 

Timothy  hay  (same  as  in  No.  112),  sheep  Nos.  J,2, 
and  3,  300  pin. 

12.0 

4.09 

6.  57 

28.  22 

45. 07 

2.84 

Southern-corn  silage  (same  as  in  No.  113),  sheep 
No.  1, 1,000  gm. ; sheep  Nos.  2 and  3, 1,250  gin. 

80.18 

1.14 

1.54 

4.  22 

0.28 

.04 

116 

Timothy  hay  (same  as  in  No.  112),  300  gm 

12.7 

4.54 

6.  65 

28.00 

45.  29 

2.72 

Maine  field-corn  silage  (same  as  in  No.  115),  1,000 
gm. 

80.  25 

1.  16 

2.37 

4.3G 

10.  00 

.98 

117 

Flint-corn,  horse-bean,  and  sunflower-bead  silage, 
(corn  mature  1 acre,  horse  beans  £ acre,  sun- 
flower heads  £ acre,  perfectly  preserved), sheep 
No.  1 fed  3,000  gm. ; sheep  No.  2 fed  2,500  gm. 

79.85 

1.70 

2.  72 

5.00 

9.99 

.74 

118 

Flint-corn,  horse-bean,  and  sunflower-plant,  silage 
(as  in  No.  117,  except  entire  sunflower  plant  in- 
stead of  heads),  sheep  No.  1 fed  3,000  gm. ; sheep 
No.  2 fed  2,500  gm. 

80.  90 

1.67 

2.31 

4.83 

9.  02 

.07 

119 

Corn  silage  (Sanford  corn,  flint,  large  white  ears, 
partly  glazed),  3,000  gm. 

81.50 

1.27 

1.80 

4.90 

9.  97 

. 5G 

120 

Hay  (mostly  timothy),  sheep  No.  1 fed  600  gm. ; 
sheep  No.'  2,  400  gm. ; sheep  No.  3,  600  gm. 

16.50 

4. 92 

7.91 

26.57 

42. 33 

1.  77 

121 

Corn-meal  (fed  with  400  gm.  same  hay  as  in  No. 
120),  300  gm. 

14.84 

1.71 

10.31 

1.67 

08.43 

3.  04 

122 

Skim  milk  (fed  to  sheep  Nos.  1 and  3 with  400 
gm.,  same  hay  as  in  No.  120,  to  sheep  No.  2 with 
200  gm.  hay), *3, 500  gm. 

90.  50 

.75 

3.  06 

5.07 

.12 

123 

Corn-meal  (fed  with  300  gm.,  same  hay  as  in  No.  120 
and  3,500  gm.,  same  skim  milk  as  in  No.  122), 
300  gm. 

14.84 

1.71 

10. 31 

1.67 

08.43 

3.  04 

Nos.  114-116:  Jordan,  Maine  Sta.  Kpt.  1894.  pp. 42-44. 

Nos.  117-123:  Bartlett,  Maine  Sta.  Kpt.  1897,  pp.  144-154. 
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animals  ( arranged  by  Stales ) — Continued. 


Digestion  coefficients. 

o a 

Or- 

ganic 

mat- 

tfitro- 

si 

S 5 

3 P< 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

gen- 

free 

ex- 

Fat. 

ter- 

tract. 

Per  ct. 

Perct. 

Perct. 

Per  ct. 

°er  ct. 

Jer  ct. 

’er  ct. 

114 

Sheep  No.  1 . .. 
Sheep  No.  2... 
Sheep  No. 3... 

75.1 

76.0 

77.2 

78.2 

41.0 

39.4 

68.5 
64.  9 

78.1 

79.2 

77.4 

79.8 

88.5 

85.8 

76.2 

78.4 

39.0 

68.9 

78.2 

79.  5 

87.2 

Average . 

75.7 

77.9 

39.8 

67.4 

78.5 

78.9 

87.2 

415 

Sheep  No.  1 . .. 

55. 1 

56.8 

30.6 

50.9 

54.2 

59.3 

59.0 

Sheep  No. 2... 

58.9 

60.3 

38.4 

52.0 

56.  0 

62.9 

64.  4 

Sheep  No.  3 - . . 

57.0 

58.4 

37.4 

51.4 

53.9 

61.7 

65.  0 

Average . 

57.0 

58.5 

35.5 

51.4 

54.7 

61.3 

62.8  ; 

116 

Sheep  No.  1... 

73.6 

74.8 

49.0 

68.6 

70.3 

77.8 

80.4 

Sheep  No.  2 . . . 
Sheep  No.  3 . .. 

66.4 
67.  1 

68.1 

68.6 

56.7 

64.4 

72. 1 

OS.  7 



59.6 

03.1  1 

72.7 

73.2 

Average  a 

66.7 

68.3 

58.1 

63.7 

72.4 

70.9 

117 

Sheep  No.  1 . . 

67.6 

70.0 

41.2 

64.9 

63.7 

74.0 

77.6 

Sheep  No.  2... 

63.5 

65.  6 

40.9 

00.4 

56.5 

70.8 

74.  7 

Average. 

65.  6 

67.8 

41.1 

62.7 

60.1 

72.4 

76.7 

118 

Sheep  No.  1. .. 

63.6 

67.8 

20.5 

50.6 

62.8 

72.4 

76.0 

Sheep  No.  2... 

67.3 

70.8 

30.6 

59.3 

07.8 

75.0 

72.2 

Average. 

65.5 

69.3 

25.6 

58.0 

65.3 

73.7 

74.1 

119 

Sheep  No.  1, 

69.5 

72.3 

31.5 

56.5 

71.9 

75.2 

73.8 

test  No.  1. 
Sheep  No.  1, 

70.3 

72.7 

37.3 

56.1 

72.2 

76.0 

71.9 

teat  No.  2. 

Average. 

69.9 

72.5 

34.4 

56.3 

72.1 

75.6 

72.9 

120 

Sheep  No.  1.. 

57.3 

59.2 

26.1 

48.1 

55.1 

64.8 

39.2 

Sheep  No.  2. . 

54.  1 

56.9 

24.9 

38.8 

53.3 

61.6 

35.  3 

Sheep  N o.  3 . 

53.7 

55.0 

32.3 

46.3 

49.0 

60.6 

44.1 

Average 

55.0 

57.0 

27.8 

44.4 

52.5 

62.3 

39.5 

121 

Sheep  No.  1. . 

97.1 

98.0 

56.1 

5 77.8 

90.4 

98.0 

93.8 

Sheep  No.  2. . 

93.7 

93.9 

78.8 

578.5 

92. 1 

95.8 

94.1 

Sheep  No.  3. . 

• 89.  2 

89.9 

50.9 

579.7 

89.1 

95. 1 

89.7 

Average 

93.3 

93.9 

01.9 

5 78.7 

90.5 

96.5 

92.5 

122 

Sheep  No.  1 . . 

95.  7 

99.9 

46. 1 

6 93.1 

97.1 

98.9 

106.7 

Sheep  No.  2. . 

95.  9 

99.8 

51.7 

5 93.1 

97.1 

100.4 

113.9 

Sheep  No.  3.. 

101.9 

104.4 

74. 1 

6 96. 1 

98.4 

102.5 

109.1 

Average 

. 97.8 

101.4 

57.3 

594.1 

97.5 

100.6 

109.9 

123 

Sheep  No.  1. . 

. 92. 3 

92.4 

76.4 

583.4 

92.0 

96.2 

97.8 

Sheep  No.  2. . 

91.4 

91.6 

20.0 

6 78.9 

93.7 

96.  1 

97.  0 

Sheep  No.  3. . 

85.  1 

88.0 

52.1 

6 08.3 

83.1 

93.5 

98.9 

' 

Average 

. c89.  G 

90.7  49.5 

676.9 

93.5 

95.3 

98.1 

a Average  covers  sheep  Nos.  2 and  3 only. 
b Result  corrected  for  metabolic  nitrogen, 
c Incorrect  as  reported. 

15909— No.  77 3 


Remarks. 


Experiments  Nos.  112  to  11G 
were  niado  in  an  attempt 
te  discover  whether  the 
mixing  of  unlike  foods 
nfl'ects  tho  digestibility  of 
the  componentsof  a ration . 
Feces  collected  5 days. 

Do. 


Focea  collected  5 days. 


The  average  coefficient  of 
digestibility  of  protein 
corrected  tor  metabolic 
nitrogen  = 62.2. 


Tho  hay  assumed  to  have 
tho  same  coefficient  of  di- 
gestibility as  in  No.  120. 


Do. 


The  hay  assumed  to  have 
the  same  coefficient  of  di- 
gestibility as  in  No.  120, 
tho  milk  as  in  No.  122. 


V- 

= a 

u s> 

|S 

as 

^ * 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 
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Table  2. — Bata  for  digesti 


Kind  and  amount  ol'  food  per  day. 


Wa- 

ter. 


Compositi 


Ash. 


Pro- 

tein. 


MAHYLAND  STATION. 

Corn  stover  (from  pulled  fodder,  well  dried) 

Cotton-seed  meal 

Corn  meal 


Corn  silage  (from  whole  plant) 

Cotton-seed  meal 

Corn  meal 


Corn  silage  (from  whole  plant) 
Corn  meal 

Corn  silage  (from  whole  plant) 

Gluten  meal 

Germ  feed 


Per  ct. 
8. 04 
7.00 
13. 65 


82.85 
6.  75 
13.  30 


81.67 
12.  30 

81. 20 
6.  25 
6.  00 


Per  ct. 
4. 98 
6.  35 
.05 


1.37 

6.40 

1.30 


1.33 

1.00 

1.  33 
.85 
.90 


Per  ct. 
7. 23 
43.  58 
7.  70 


2. 17 
45.41 
7.96 


2.16 

7.96 

2.62 
35.  62 
9.  88 


Corn  stover  (from  topped  fodder) 

Gluten  meal 

Germ  feed 


7.  82 
6.  60 
6.  00 


6.  27 
.80 
1.27 


6.  88 
37.80 
10.  45 


Corn  stover  (from  topped  fodder) 

Gluten  meal 

Wheat  bran 


6. 47 
6.60 
10. 00 


7. 03 
1.15 
4.45 


7. 10 
37.  80 
16.63 


Corn  butts  or  stubble  (no  husks  on  stalks,  portion 
below  ear)  6 lbs. 


46. 74 


2. 59 


1.70 


Topped  coi  n fodder  (stalk  and  leaves  above  ear, 
cut  at  harvest),  0 lbs. 


Corn  busks,  or  shucks,  6 lbs  . 


Corn  blades  or  loaves  (“pulled  fodder,"  blades 
below  ears),  0 lbs. 


Dry,  shredded  corn  fodder  (whole  plant  except  20.10  , 4.60 
cars)  about  5,100  gm. 


15. 95 


8. 10 


7.45 


6.30  j 4.57 


3.  36 


10.45 


Wet,  shredded  com  fodder  (same,  watered,  as  in 
No.  134),  about  4,900  gm. 


20. 10 


4.60 


3.  33 


5.  24 


4.31 


4.31 


Nos.  124-129:  Patterson,  Maryland  Sta.  ppt.  1891,  pp.  315-3-7. 
Nos.  130-133:  Patterson,  Maryland  Sta.  Bui.  20  (1893),  pp.  8-11 
Nos.  134-135:  Patterson,  Maryland  Sta.  Bui.  41  (1896),  pp.  13-, 
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animals  ( arranged  by  Stales ) — Continued. 


Digestion  coefficients. 


N amber  of 
experiment 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

124 

125 

Steer  A 

Steer  C 

Per  ct. 
70.  1 
69.5 

‘er  ct. 
72.8 
72.1 

‘er  ct. 
5.5 
9.2 

’er  ct. 

69.7 

07.4 

’er  ct. 

33.7 

38.2 

’er  ct. 

73.6 

78.2 

’er  ct. 

79.1 

82.9 

Average . 

Steer  A 

Steer  C 

69.8 

71.3 

73.9 

72.5 

71.  8 
75.7 

7.3 

1.5 

39.0 

68.5 

68.2 

69.9 

35.9 

43.5 

51.1 

75.9 

81.5 

82.0 

81.0 

84.8 

78.2 

Average . 

72.7 

75.3 

20.2 

69.0 

47.3 

81.7 

81.5 

126 

Steer  A 

75. 5 

77.0 

16.8 

55.6 

59.8 

84. 1 

74.1 

127 

65.3 

67. 4 

7.3 

71.8 

52.9 

65.9 

87.2 

Steer  D 

69. 1 

71.2 

6.1 

73.1 

57.6 

70.5 

84.8 

Average . 

67.2 

69.3 

6.7 

72.5 

55.3 

68.2 

86.0 

128 

56.2 

58.5 

5.6 

69.3 

43.8 

55.9 

81.2 

Steer  D 

02.3 

64.5 

3.2 

73.4 

49.9 

62.2 

81. 7 

Average . 

59.3 

61.6 

4.4 

71.4 

46.9 

59.1 

81.4 

129 

Steer  B 

67.8 

70.0 

28.7 

76.8 

60.0 

68.3 

87.3 

Steer  D 

05.  1 

07.3 

29.9 

75.5 

56.8 

65.5 

87.  1 

Average . 

60.5 

68.7 

29.3 

76.2 

58.4 

66.4 

87.2 

Average  of  all 

71.8 



14.2 

07.7 

53.0 

76.9 

81.8 

silage  r a- 

tions. 

Average  of  all 

65. 2 

13.7 

72  0 

43.7 

67.5 

83.2 

stover  r a- 

tions. 



Average  same 

periods: 
Silage  125, 127. 

09.9 

13.5 

70.8 

51.3 

75.1 

83.7 

Stover  124, 128. 

64.5 



5.9 

70.0 

41.4 

67.5 

81.2 

Difference 

5.4 

7.6 

.8 

9.9 

7.6 

2.5 

130 

Steer  A 

69.0 

72.0 

11.0 

27.0 

75.0 

73.0 

80.0 

Steer  B 

04.0 

06.7 

12.0 

15.0 

71.0 

65.0 

79.0 

A verage . 

66.5 

69.4 

11.5 

21.0 

73.5 

69.  0 

79.5 

131 

Steer  A 

52.0 

56.2 

7.0 

17.0 

19.0 

50.0 

65.0 

Steer  B 

58.0 

62.6 

8.0 

27.0 

72.0 

57.0 

62.0 

Average 

55.0 

59.4 

7.5 

22.0 

70.5 

53.5 

63.5 

132 

Steer  A 

73.0 

74.9 

24.0 

35.0 

81.0 

75.0 

42.0 

Steer  B 

71.0 

73.4 

8.0 

24.0 

78.0 

75.0 

23.0 

Average 

72.0 

74.2 

16.0 

29.5 

79.5 

75.0 

32.5 

133 

62.0 

65.  7 

33.0 

28.0 

66.  0 

52.0 

Steer  B 

67.0 

69.8 

45.0 

41.0 

80.0 

70.0 

59.0 

Average 

64.5 

67.8 

39.0 

31.5 

77.5 

68.0 

55.5 

134 

Steer  No.  3... 

57.  37 

58.9 

32.44 

41.82 

64.83 

55.  67 

72. 89 

Steer  No.  4 . . . 

56. 14 

58. 1 

24.  82 

37. 96 

64.  32 

55.  03 

71.00 

Average 

56.75 

58.5 

28.  63 

39.89 

64.  57 

55.  35 

72.  24 

135 

Steer  No.  1... 

. 61.84 

63.5 

34.  68 

39.  90 

68.  95 

61.40 

75.  66 

Steer  No.  2. .. 

. 59.09 

61.2 

25. 13 

33.05 

70.  30 

57.  09 

72.  70 

Average 

■ | 60.46 

62.4 

29.  90 

36.  48 

69.64 

59.24 

74. 18 

Remarks. 


Experiments  Nos.  124  to  126 
were  made  to  determine 
the  effect  of  silage  upon 
tlie  digestibility  of  a ra- 
tion as  compared  with 
corn  stover  or  some  simi- 
lar material  not  ferment- 
ed. The  metabolic  nitro- 
gen in  the  feces  was  de- 
termined and  coefficients 
of  digestibility  calculated 
after  extraction.  The 
coefficients  of  protein  di- 
gestibility thus  calcu- 
lated are  l'rom  5 to  13  per 
cent  higher  than  those 
given. 


Experiments  Nos.  130  to  148 
were  made  to  determine 
the  relative  digestibility 
of  different  parts  of  the 
corn  plant  and  the  amount 
of  digestible  material  each 
furnishes.  Ears,  1,530 
lbs.  digestible  material ; 
topped  fodder,  450  lbs.; 
blades,  197  lbs.;  husks, 
426  lbs. ; stubble,  569  lbs. ; 
total,  3,172  lbs.  per  acre. 
Preliminary  feeding  from 
6 to  15  days.  Feces  col- 
lected 4 or  5 days. 


Experiments  Nos.  134  to  139 
were  made  to  test  com- 
parative digestibility  of 
fodder  fed  wet  and  dry, 
6-day  digestive  periods. 
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Table  2. — Data  for  digestion  experiments  with 


Composit  ion  of  food. 

n 2 

Nitro- 

s’S 

3 O. 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Pro- 

tein. 

gen- 

Ash. 

Fiber. 

free 

Fat. 

£ S 

ex- 

tract. 

Maryland  station— continued. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

136 

Shredded  corn  fodder  (same  inaterialas  in  No.  134), 

20. 10 

4.60 

4.31 

28. 29 

40.  33 

2.  37 

about  3,350  gin. 

Wheat  bran,  dry,  about  3,350  gm 

13.  26 

5.  24 

17.  77 

9.51 

48.22 

6.  00 

137 

Wet  shredded  corn  fodder  (same  material  as  in 

20. 10 

4.60 

4.31 

28.  29 

40. 33 

2.  37 

No.  135),  steer  No.  1,  2,000  gm.;  steer  No.  2, 
2,000  gm. 

Dry  wheat  bran,  steer  No.  1,  4,000  gm. ; steer  No.  2, 

13.  26 

5.  24 

17.  77 

9.51 

48.22 

6.00 

4,000  gin. 

138 

Wet  shredded  corn  fodder  (same  material  as  in 

20. 10 

4.  60 

4.31 

28.29 

40.  33 

2.  37 

No.  135)  about  3,200  gm. 

13. 26 

5.24 

17.77 

9.51 

48.  22 

6.  00 

139 

Western  wheat  bran.  Steer  No.  3,  6,000  gm. ; steer 

13.  26 

5.  24 

17.  77 

9.  51 

48.  22 

6.  00 

No.  4,  5,000  gm. 

140 

New  corn  product,  from  Kentucky-grown  corn  (fed 

9.  22 

4.00 

6.  38 

28.70 

48.  86 

2.84 

wet).  Steers  Nos.  1 and 4,  5,000  gm.;  steerNo.3, 
6,000  gm. 

6141 

Shredded  corn  fodder,  about  4,900  gm.  fed  wet  to 

20.10 

4.60 

4.31 

28.29 

40. 33 

2.37 

steers  Nos.  1 and  2;  about  5,100  gm.  fed  dry  to 
steers  Nos.  3 and  4. 

142 

Corn  fodder  finely  ground  (entire  plant, same  corn 

9.80 

4.50 

3.94 

33.18 

46. 16 

2. 42 

as  in  No.  140).  Steer  No.  1, 6,000  gm. ; steer  No.  2, 
3,000  gm. 

143 

Now  corn  product  (steamed  15  minutes).  Steer  No. 

9.22 

4.00 

6.  38 

28.  70 

48. 86 

2.84 

2, 5,000  gm;  Nos.  1 and  3, 6,000  gm. 

144 

Corn  blades  .and  husks.  Steer  No.  1, 4,500  gm.;  Nos. 

8.  92 

6.70 

6.  56 

29.  96 

45.  61 

2. 25 

2 and  4,  5,500  gm. ; No.  3, 7,000  gm. 

c!45 

Wet  shredded  corn  foddor  (same  material  as  in  No. 

20. 10 

4.  60 

4.31 

28.29 

40.  33 

2.37 

135).  About  3,200  cm. 

13.  36 

5.  24 

17.  77 

9.51 

48.  22 

6.00 

146 

Corn  blades  (same  material  as  in  No.  144).  Steer 

12.  58 

4.64 

21.04 

6. 58 

47.04 

8.14 

No.  3, 8,000  gm. ; steer  No.  4,  6,500  gm. 

Mixed  grain  ration  L,  steer  No.  3,  5,000  gm. ; steer 

8.  92 

6.  70 

6.  56 

29. 96 

45.61 

2.25 

No.  4,  3,500  gm. 

10.71 

4.  57 

10. 32 

23.71 

46.68 

4.  01 

Nos.  136-139 : Patterson,  Maryland  Sta.  Bui.  41  (IMS),  pp.  134-138. 
Nos.  140-147:  Patterson,  Maryland  Sta.  Bui.  43  (1890),  pp.  1 <0—184. 
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animals  (arranged  &/y  States') — Continued. 


Number  of 
experiment. 

Subject  of 
experiment. 

Digesti 

on  coefficients. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

* 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

136 

Steer  No.  3 

61. 45 

G3.G 

28. 00 

70.  25 

57.13 

64. 30 

66.96 

Steer  No.  4 

56.02 

58. 1 

22.  56 

69.  76 

44.97 

59. 72 

69.  91 

Average . 

58. 74 

60.9 

25.  28 

70.  00 

51.05 

62. 05 

68.44 

137  ; 

Steer  No.  1 

55.15 

57.8 

12.44 

08.46 

48. 53 

58.34 

65.91 

Steer  No.  2 

65.05 

67.1 

32.56 

71.  48 

61. 90 

67.55 

73.  96 

Average . 

60. 10 

62.5 

«22.  50 

69.  97 

55.  22 

62.  95 

69.  64 

138 

Steer  No.  1 

62. 43 

64.3 

33.08 

73. 08 

51. 76 

66.81 

07.  41 

Steer  No.  2 

63. 44 

05.8 

25.  53 

75.  29 

54.  06 

67.  92 

71.78 

Steer  No.  3 

61.25 

63.3 

28.  54 

70.  05 

57.59 

64.  96 

53.24 

Steer  No.  4 

65.  62 

07.1 

42.  01 

76.  60 

59.  25 

66.  84 

80.  26 

Average . 

63.19 

65.1 

32.  29 

73.  76 

55.  67 

66.63 

68.17 

139 

Steer  No.  3 

68.  33 

70.0 

42.  21 

82.  96 

32.  21 

76.  08 

42.  73 

Steer  No.  4 

66.  30 

67. 1 

52.  04 

81.71 

17.  98 

73.  05 

06.  67 

Average . 

67.32 

68.6 

47.  13 

82. 33 

25. 10 

74.  57 

54.  70 

140 

Steer  No.  1 

62.84 

63.6 

45.64 

57.22 

59. 75 

65.71 

82.19 

Steer  No.  3 

63.57 

64.0 

54.88 

59.  55 

60.  53 

65.  52 

83.  35 

Steer  No.  4 

64.  02 

64.9 

46.  07 

62.  26 

61.  42 

66.13 

82.  89 

Average . 

63.48 

64.2 

48.  86 

59.68 

60.57 

65. 79 

82.  81 

141 

Steer  No.  1 

61.84 

63.5 

34.  68 

39.  90 

68.  95 

61.40 

75.66 

Steer  No.  2 

59.  09 

61.2 

25. 13 

33.  05 

70.  30 

57.  09 

72.70 

Steer  No.  3 

57.  37 

58.9 

32.  44 

41.82 

64.  83 

55.  67 

72.  89 

Steer  No.  4 

56. 14 

58.1 

24.  82 

37.  96 

64.  32 

55.  03 

71.60 

142 

Steer  No.  3 

57.43 

58.9 

30.  26 

37.  22 

59.  75 

59.  04 

78.  94 

Steer  No.  4 

48.  89 

50.2 

23.  49 

32.  85 

52.12 

49.  00 

75.98 

Average . 

53. 16 

54.6 

26.88 

35.  04 

55.  94 

54.  02 

77.46 

143 

Steer  No.  1 

51.44 

51.6 

47.  38 

59.  65 

36.  79 

57.44 

70.  34 

Steer  No.  2 

56.61 

57.  0 

47.  50 

60.  53 

53.  72 

56.  93 

84.  56 

Steer  No.  3 

59. 43 

59.0 

55.  24 

59.25 

52.  29 

62.  53 

84.  52 

Average . 

55.  83 

56.1 

50.04 

59.  81 

47.  60 

58.  97 

79.  81 

144 

Steer  No.  1 

67.  58 

70.9 

25.  61 

54.  60 

76.01 

70.60 

52.  78 

Steer  No.  2 

65.  79 

68.3 

34.  66 

49.35 

74.87 

66.  88 

63.  07 

Steer  No.  3 

60.22 

63.8 

15.  40 

45.  62 

66.  73 

64.63 

60.00 

Steer  No.  4 

61.  64 

05.4 

14.70 

41.19 

74.  09 

63.  57 

56.11 

Average . 

a63.81 

67.1 

22.  59 

47.  69 

72.  93 

66.44 

58.14 

145 

Steer  No.  1 

62.43 

64.3 

33.  08 

73.  08 

51.  76 

66.81 

07.41 

Steer  No.  2 

63.44 

65.8 

25.  53 

75.  29 

54.06 

57.  92 

71.78 

Stoor  No.  3 

61.25 

63.  3 

28.  54 

70.  05 

57.59 

64.96 

53.24 

Steer  No.  4 

65.  62 

67.1 

42.  01 

70.  60 

59.25 

66.84 

80.26 

Average . 

03.19 

65.1 

32.  29 

73.  70 

55.  67 

1 60.63 

68.17 

146 

Steer  No.  3 

56.  28 

3.08 

64.  61 

51.32 

61.29 

73.  96 

Steer  No.  4 

60.  33 

15.81 

65.19 

59.  84 

03.  34 

79.  08 

Average . 

58.31 



9.  75 

64.90 

55.58 

02.  32 

76.  52 

147 

Steer  No.  1 . . 

61.93 

48.  02 

75.  40 

48.94 

64.94 

86.03 

Steer  No.  2 . . 

62.  98 



52.  20 

75.  24 

51.41 

65.  22 

86. 14 

Average 

1 62.49  1 

50.11 

75.  35 

S 50. 18 

05.  08 

80.  09 

alncorrcct  in  report.  b Reprint  of  No.  135  and  No.  134. 


Remarks. 


Fodder  and  bran  fed  sepa- 
rately. 


Do. 


Fodder  and  bran  mixed  be- 
fore feeding. 


Experiment  covered  7 days. 


This  experiment  is  a dupli- 
cate publication  of  Nos. 
135  and  134. 


Experiment  covered  7 days. 


Experiment  made  to  test 
effect  on  digestibility,  of 
steaming  fodder. 


Mixtureof  bladesand  busks 
as  stripped  from  stover  in 
pith  extraction. 


Ration  L consisted  of  hom- 
iny chop,  wheat  bran,  cot- 
ton-seed  meal,  and  linseed 
meal.  Experiment  cov- 
ered 6 days. 

Ration  K,  samo  ingredients 
as  ration  L,  mixed  with 
new  corn  product  to  equal 
corn  blades  fed  in  No.  146. 
c Duplicate  of  No.  138. 
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Table  2. — Data  for  digestion  experiments  with 


Composition  of  food. 

U © 

2 S 

C ® 

a p. 
£ g 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Eiher. 

Nitro- 

gen- 

lree 

ex- 

tract. 

Fat. 

Maryland  station— continued. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

Perct. 

Per  ct. 

148 

Timothy  hay  (in  full  bloom,  well  cured,  superior 
quality).  Horse  No.  1,  5,000  gm.;  horse  No.  2 
6,000  gm. 

11.41 

4.57 

4.45 

33.20 

42.  99 

3.  38 

149 

Oats  (superior  white,  whole ; fed  with  same  timo- 
thy hay  as  in  No.  148.  Horse  No.  1,  2,186  gm. ; 
horse  No.  2,  3,278  gm.),  6,000  gm. 

8.  56 

3.  68 

12. 42 

11.91 

56.53 

6.90 

150 

Oats  (superior  white,  ground;  fed  with  4,000  gm. 
same  timothy  hay  as  in  No.  148).  Horse  No.  1, 
2,960  gm. ; horse  No.  2,  3,100  gm. 

8.  59 

3.61 

13.21 

8.81 

59. 38 

6.40 

151 

Yellow  dent  corn,  shelled,  whole  (fed  with  3,000 
gm. ; same  timothy  hay  as  in  No.  148),  3,000  gm. 

22.  22 

1.33 

-8. 53 

1.72 

62.  27 

3.93 

152 

Corn  meal  (same  corn  as  in  No.  151,  fed  with  3,000 
gm.  same  timothy  hay  as  in  No. 145).  HorseNo. 
1,  2,870  gm. ; horse  No.  2,  3,500  gm. 

12.  69 

1.85 

9.  28 

1.71 

70.07 

4.40 

153 

New  corn  product  (from  Illinois-grown  corn,  fed 
to  horse  No.  1 with  2,900  gm.  same  ground  oats 
as  in  No.  150;  to  horse  No.  2 with  3,350  gm.). 
Horse  No.  1,  2,950  gm.;  horse  No.  2,  3,350  gm. 

8.51 

5.41 

0.  50 

27.  30 

49.30 

2.  92 

154 

Mixed  ration.  Horse  No.  1,  6,000  gm. ; horse  No.  2, 
7,500  gm. 

MASSACHUSETTS  STATE  STATION. 

10. 93 

4.32 

12.91 

16.  75 

49.89 

5.20 

155 

Hay  of  mixed  grasses  (English  hay),  900  gm 

15. 13 

5.59 

9.41 

25.52 

41.14 

2.93 

156 

Buffalo  gluten  meal  (fed  with  600  gm.  same  hay 
as  in  No.  155),  sheep  No.  2,  300  gm.;  No.  4,  250  gm. 

9. 75 

.71 

23.79 

7. 56 

45.  33 

12.90 

157 

Hay  of  mixed  grasses  (English  hay),  900  gm 

14.96 

6.  66 

9. 18 

27.84 

38. 75 

2.62 

158 

Linseed  meal,  new  process  (fed  with  600  gm.  same 
hay  as  in  No.  157),  250  gm. 

11.72 

5. 10 

35.67 

7.58 

36.34 

3. 54 

159 

Linseed  meal,  old  process  (fed  with  600  gm.  same 
hay  as  in  No.  157),  250  gm. 

12.36 

6.11 

32. 21 

7. 20 

34. 89 

7.25 

Nos.  148-151:  Patterson,  Maryland  Sta.  Bui.  51  (1897)  pp.  18417. 
Nos.  155-159:  Lindsey  et  al.,  Mass.  State  Sta.  Kpt.  1893,  pp.  169-1/3. 
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animals  ( arranged  by  Stales) — Continued. 


Digestion  coefficients. 


Number  of 
experiment 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Asi). 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

148 

Horse  No.  1 . . . 
Horse  No.  2. . . 

Per  ct. 
47.  77 
39.  30 

Per  ct. 
48.3 
39.8 

Per  ct. 
39. 03 
28.96 

Per  ct. 
23. 97 
18. 35 

Per  ct , 
48. 34 
36.90 

Per  ct. 
50.51 
44. 05 

Per  ct. 
50.  78 
43.79 

1 

Average . 

43.54 

44.1 

33. 99 

21. 16 

42.62 

47. 27 

47. 28 

149 

Horse  No.  1 . . . 

77.  24 

79.2 

30.  61 

87.98 

49.01 

83.  52 

80.00 

Horse  No.  2... 

67.  51 

68.9 

35.  60 

84. 22 

13.  26 

75.23 

84.83 

Average  - 

72.  38 

74.1 

33. 10 

86. 10 

31.14 

79. 38 

82.42 

150 

Horse  No.  1 . . . 

72.  91 

75.5 

9.  55 

81.44 

0.  61 

85. 23 

78.  77 

Horse  No.  2... 

78.  55 

79.8 

48. 85 

83.44 

28. 11 

87.00 

81.04 

Average . 

75.  73 

77.7 

29.  20 

82.  44 

14.  36 

86.12 

79.  90 

151 

Horse  No.  1... 

78.  08 

78.9 

32. 00 

75.  84 

91.57 

52.  54 

Horse  No.  2. .. 

70.81 

71.7 

20.50 

39.  80 

(?) 

84.  82 

48.  88 

Average . 

74.44 

75.3 

26. 25 

57.  82 

88.19 

47.  71 

152 

Horse  No.  1 . . . 

83.  96 

(?) 

(?) 

77.18 

92.74 

70.  21 

Horse  No.  2. .. 

92. 82 

93.5 

62.66 

73.95 

(?) 

98.  70 

75.99 

Average . 

88.  39 

75.  57 

95. 72 

73. 10 

151! 

Horse  No.  1. .. 

59.  32 

60.7 

37.47 

70.  04 

70. 75 

54.  37 

47.  56 

Horse  No. 2... 

40.  40 

42.6 

5.  96 

65.  05 

38.  39 

39.  53 

72.  00 

Average . 

49.  86 

51.7 

21.  72 

67.  54 

54.  57 

46.  95 

59.  78 

154 

Horse  No.  1 . . . 

63.82 

15.  35 

79.96 

38.  66 

71.28 

73.60 

Horse  No.  2. .. 

61.34 



24.45 

79.  26 

33.  65 

67.  70 

75.  80  j 

Average . 

62.  58 



19.90 

79.  61 

36. 16 

69.  49 

74.70 

155 

00  07 

03  0 

03.  31 

02.  80 

03  40 

57.  04 

Sheep  No.  3... 

62.  00 

63.6 

63.  39 

65.  86 

63.37 

47.15 

Sheep  No.  4... 

61.43 

63.3 



63.  76 

64.  73 

63.  14 

50.  09 

Average 

61.  37 

63.3 

63.49 

64.46 

; 63.32 

51.43 

150 

Sheep  No.  2. . . 

75.  53 

77.8 

85.97 

39.  92 

78.  44 

82.  25 

Sheep  No.  4.. . 

80.  44 

80.5 



83.94 

46.  28 

84.37 

80.  58 

Average 

77.  98 

79.2 

84.95 

43. 10 

81.40 

81.41 

157 

Sheep  No.  1... 

55.84 

57.4 

58. 05 

57.  30 

58. 16 

45.  65 

Sheep  No. 2... 

55.10 

56.  3 

58.  13 

55.  90 

56.  80 

47.  22 

55.  50 

57.  3 

50.  08 

57.  38 

58  24 

47  47 

Sheep  No.  4. . 

55.86 

57.6 

57.04 

57. 98 

58. 19 

47.26 

55. 59 

57.  2 

57.  32 

57.  U 

57  85 

40  no 

158 

Sheep  No.  2. . 

70.86 

83. 1 

86.  32 

49.  24 

86.  31 

90.  50 

Sheep  No.  3. . 

82.  60 

85.4 

88. 16 

73.  21 

84.71 

91.  52 

81.  23 

84.  3 

87.  24 

01  23 

85  51 

01  01 

159 

Sheep  No.  2 . . 

75.48 

79.2 

86.  38 

37.  90 

78.  33 

92.01 

Sheep  No.  3. . 

82.  25 

84.  5 

93.  30 

71  47 

78  73 

85  30 

Sheep  No.  4. . 

78.24 

79.  9 

86.  64 

61.79 

15.  58 

88.  45 

Average 

78.  06 

81.2 



88.  79 

57.05 

77.  55 

88.59 

Remarks. 


Low  protein  digestibility  in 
No.  148  probably  due  to 
smallness  of  ration  and 
consequent  large  propor- 
tion of  metabolic  nitrogen 
in  feces.  Hay  in  amounts 
given  not  a maintenance 
ration. 

Experiment  with  horse  No. 
1 covered  5 days ; with  No. 
2, 7 days. 

Ration  supported  bodily 
functions.  Eeces  collect- 
ed 5 days. 


Feces  collected  5 days. 


Experiments  Nos.  151  and 
152  to  compare  digesti- 
bility of  whole  and  ground 
corn.  Feces  collected  5 
days. 

Feces  collected  5 days. 


Do. 


Ration : New  corn  product 
hominy  chop,  groundoats, 
ground  rye,  linseed  meal, 
gluten  meal,  wheat  bran' 
5:l:l:l:l:i:4. 


Each  sheep  in  experiments 
Nos.  155  to  214  received 
5 gm.  salt  daily.  Experi- 
ment covered  7 days. 


Mixedgrasses,  timothy,  red 
top,  Kentucky  blue  grass, 
meadow  fescue,  sweet- 
scented  vernal,  clover. 
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Table  2. — l>ala  for  digestion  experiments  with 


*4H 

Composition  of  food. 

u ® 
2 S 

6 1 
s ft 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

F at. 

160 

MASSACHUSETTS  STATE  STATION— continued. 

Corn  cobs,  finely  ground  (fed  to  sheep  No.  1 with 
450  gm.  same  hay  as  in  No.  157,  and  250  gm. 
same  new-process  linseed  meal  as  in  No.  158; 
sheep  No.  2,  400  gm.  hay  and  200  gm.  linseed 
meal),  400  gm. 

Per  ct. 
12.11 

Per  ct. 
1.69 

Per  ct. 
3.39 

Per  ct. 
23. 88 

Per  ct. 
57.81 

Per  ct. 
1.12 

161 

Dried  brewers’  grains  (fed  with  500  gm.  same  hay 
as  in  No.  157), 400  gm. 

4 

10. 32 

3.  22 

20.  62 

13.02 

45. 82 

7.  00 

162 

Spring-wheat  bran  (fed  with  600  gm.  same  hay  as 
in  No.  157),  300  gm. 

12.69 

5.35 

15.37 

10.02 

51.85 

4.71 

163 

Winter-wheat  bran  (fed  with  600  gm.  same  hay  as 
in  No.  157),  300  gm. 

13.51 

5.40 

14.  74 

8.  06 

55.  21 

3.95 

164 

Wheat  middlings  (fed  with  600  gm.  same  hay  as  in 
No.  157),  300  gm. 

13.06 

1.  30 

18.  31 

3.07 

58. 95 

5.  30 

165 

Hay,  mixed  grasses  (English  hay)  (cut  in  bloom), 
900  gm. 

11.52 

G.  27 

9. 88 

28. 39 

41.07 

2.  86 

166 

Hay  of  mixed  grasses  (English  hay)  (out  in  bloom), 
900  gm. 

12. 19 

7.09 

8.  55 

28. 54 

41.09 

2.01 

1G7 

Huy  of  mixed  grasses  (English  hay)  (cut  in  bloom), 
900  gm. 

11.  GO 

6.  44 

8.61 

29.  55 

41.  55 

2.25 

168 

Vetch  and  oat  bay  (cut  in  lato  bloom),  900  gm 

14.88 

9.  06 

11.42 

31.45 

31.81 

2. 22 

169 

170 

Linseed  meal,  new  process  (fed  with  600  gm.  same 
hay  as  in  No.  165),  200  gin. 

Buflalo  gluten  meal  (fed  with  600  gm.  same  hay  as 
in  No.  165),  250  gm. 

10.6 
8. 14 

5.38 

>37 

36.99 

21.06 

7.19 

7.77 

35.  99 
50.  42 

3.  84 
12.24 

171 

Peoria  gluten  feed  (fed  with  600  gm.  same  hay  as 
in  No.  165),  250  gm. 

10.10 

.76 

17. 59 

7.47 

58.  75 

5.04 

172 

Chicago  maize  feed  (fed  to  sheep  No.  3 wit  h 550  gm. 
and  to  sheep  No.  4 with  600  gm.  same  hay  as  in 
No.  165),  250  gm. 

10.  28 

.72 

23.44 

8. 13 

49.  35 

8.  07 

173 

Chicago  gluten  meal  (fed  with  650  gm.  same  hay 
as  in  No.  165),  200  gm. 

9.  69 

.13 

33. 50 

1.56 

50.  07 

4.15 

Nos.  180-164:  Liudsey  et  al.,  Mass.  Stato  Sta.  TCpt.  1898,  pp.  174-178. 

Nos.  165-173:  Lindsey,  Smith,  and  Holland,  Mass.  State  Sta.  Ept.  1894,  pp.  165-170. 
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animals  (arranged  by  States) — Continued. 


5 0 

•f” 
- « 


160 


161 


16^ 


163 


164 


165 


166 


167 


Subject  of 
experiment. 


Digestion  coefficients. 


Dry 

mat- 

ter. 


Or- 

ganic 

mat- 

tor. 


Sheep  No.  1 . . . 
Sheep  No.  2 


Average 

Sheep  No.  1... 
Sheep  No.  2. 

Average . 

Sheep  No.  2. .. 
Sheep  No.  3. . . 

Average . 

Sheep  No.  4. . . 


Sheep  No.  1. . 
Sheep  No.  4. . 

Average 

Sheep  No.  1.. 
Sheep  No.  2. . 
Sheep  No.  3.. 
Sheep  No.  4.. . 

Average . 

Sheep  No.  1. . . 
Sheep  No.  2b. 

Average. 

Sheep  No.  3. . . 
Sheep  No.  4. . . 

Average. 

Average. 


Per  ct. 
60. 43 
58. 51 


59. 47 


61.63 

61.68 


61.65 

62.26 
62.  80 


62.  53 
66.  45 


79.  48 
85.  63 


82.55 

57.  93 
58.49 
58. 17 
61.57 


59.  04 


53.89 
54.  33 


54.11 

54.  72 
56.  20 


55.  46 
54.  94 


168 


169 

170 


171 


172 


173 


Sheep  No.  3.. . 
Sheep  No.  4.. . 

Average . 

Sheep  No.  1. . . 

Sheep  No.  3. .. 
Sheep  No.  4.. . 


| 58.07 
58. 14 


58.10 

77.24 

89.  35 
91.  11 


Average. 

Sheep  No.  ] . . . 
Sheep  No.  4... 

Average . 

Sheep  No.  3. . . 
Sheep  No.  4... 

Average. 

Sheep  No.  1. . . 
Sheep  No.  2... 

Average . 
a Incorrect 


90. 23 

84.07 
87.  19 


85.63 

88.  09 
86. 19 


87. 14 

91.74 
93.  70 


Per  ct. 
59.9 
59.5 


59.7 

65.4 

65.3 


65.4 

65.0 
67.  8 


66.7 

70.0 


88.2 

88.0 


Ash. 


Per  ct. 


88.1 

59.0 

59. 1 
59.3 
62.5 


60.0 


55.6 
56.  3 


55.9 

56.4 

58.4 


57.4 


58.6 

58.8 


58.7 

79.2 

89.9 

91.6 


90.8 

85. 1 
88.6 


86.9 

88.1 

86.0 


87.1 

92.3 

93.9 


- 92.72  [ 93.1 
in  report. 


Pro- 

tein. 


Per  ct. 
21.88 
12.  89 


17.  38 


77.71 
80.  82 


79.  20 


77.  68 
81.59 


79.  03 
78.  54 


81.83 

87.75 


Fiber. 


Per  ct. 
64.50 
06. 16 


Nitro- 
gen- 
tree 
ex- 
tract. 


65.33 


55.11 
50.  04 


52.57 

22. 18 
a 25.  00 


84.79 

57.45 
57.11 
55.88 
02.  49 


58.  23 

57. 16 
52.  23 


54.70 

57.  32 
59.  82 


58.  57 
58.  10 


60.  92 
58.  48 


59.  70 
83. 12 


88.  69 

88.  88 


88.78 

81.42 

84.53 


23.  50 
56.28 


32.  57 
40.  06 


36.  31 

60.  90 
61.24 
02.  27 
65.  32 


Per  ct. 
60.  37 
59.71 


60.  04 


58.  70 
58.  96 


57.  83 


69.  55 
71.22 


70.  38 
70.43 


84.43 

91.08 


87.75 

58. 65 
58. 52 
59.  07 
01.07 


62.  44 


55. 54 
57.  25 


56.  40 


57.  30 
59.  04 


59.  33 

55.  76 

56.  76 


Fat. 


Per  ct. 
56.  00 
44.22 


50. 11 


92.  79 
89.  43 


Kemarks. 


91.11 

75.  67 
75. 53 


75.  60 
60. 54 


87. 99 
81.71 


84.  85 

49.11 
51.82 
43.88 
53.  73 


49.  63 

46.  67 
48.65 


55.88  ' 47.06 

56.12  45.28 
58.  19  I 48.50 


58. 17  | 57. 16  ; 46. 89 

57. 29  i 56.  69  46.  82  Average  sheep  1,  experi- 

ment No.166;  sheep  3 and 
4,  experiment  No.  167. 


65. 16 
06.88 


66. 02 

99.  47 


94.69 
104.  56 


99.  00 


58.  69 
97.  44 


82.  97 

84.92 
80.  00 


85.46 

88.  52 
92.  49 


90.  50 


78.  00 

80.  45 
78.  48 


82.  40 


39.  04 
4.  10 


21.60 


54.42  16.75 

53.  88  ; 20.  40 


54.15  ! 18.57 

86.00  102.20 

88.93  92.74 

89.76  I 95.61 


89.  34 
89.  77 


94.17 

81.63 


89.99  1 75.58 


89. 88  78.  00 


89.  52 
80.  22 


87.  87 

96.17 
97.  25 


96.71 


91.00 
92.  03 


91.  51 

96.  05 
98.  22 


97. 13 


b Excluded  from  second  average  under  No.  167. 
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Table  2. — Data  for  digestion  experiments  with 


‘s-e 

Composition  of  food. 

u © 

® a 

ft 
2 © 
3 a 

^ © 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

174 

MASSACHUSETTS  STATE  STATION — continued. 
King  gluten  meal  (fed  with  G50  gin.  same  hay  as  in 

Per  ct. 
8.  38 

J’er  ct. 
1.37 

Per  ct. 
35. 34 

Per  ct. 
1.29 

Per  ct. 
35.  58 

Per  ct. 
18.03 

175 

No.  165),  200  gm. 

Atlas  meal  (fed  with  650  gm.  of  mixture  of  same 

8.  96 

.94 

38.  81 

8.  80 

28.  07 

14.  36 

176 

hay  as  in  Nos.  166  and  167),  200  gm. 

Peanut  feed  (ground  shells  with  small  amount  of 

9.57 

4.  58 

10.91 

49. 19 

20.74 

5.01 

177 

nut)  (leil  with  550  gm.  of  mixture  of  same  hay  as 
in  Nos.  166  and  165),  300  gm. 

Soy-bean  meal  (beans  raised  at  Amherst)  (fed 

9.78 

5.  59 

34.71 

4.06 

28.81 

16.  86 

178 

with  600  gm.  of  mixture  of  same  hay  as  in  Nos. 
166  and  165),  250  gm. 

live  meal  (fed  with  550  gm.  of  mixture  of  same 

14. 26 

.99 

11.69 

1.53 

69.  79 

1.53 

179 

liay  as  in  Nos.  166  and  165),  300  gm. 

Winter  wheat  bran  (fed  with  600  gm.  mixture  of 

13.71 

6.  55 

13.47 

9. 18 

52.  79 

4.  29 

180 

same  hay  as  in  Nos.  ICC  and  165),  300  gm. 

MASSACHUSETTS  HATCH  STATION. 

Black  grass  hay  (Juncus  bulbosus)  tine 

15. 00 

9.91 

8.08 

22.78 

42.  00 

2.23 

181 

High  grown  salt  hay  ( Spartinajuncea ) with  coarse 

15.  00 

6.  92 

0.  36 

22. 45 

47. 14 

2.13 

182 

grass,  probably  Spartina  stricta,  variety  glabra. 
Branch  grass  (same  as  No.  181,  but  coarser) 

15.  00 

8.75 

7.  03 

22.50 

44.84 

1.88 

183 

Low  meadow  fox  grass  ( Spartina  juncea) 

Meadow  or  swale  hay  (fresh  water  grasses,  sedges, 

15.  00 

4.  96 

6.  06 

22.58 

49. 22 

2. 18 

184 

15.  00 

5.  27 

6.  77 

26.  40 

44.97 

1. 59 

185 

brakes,  and  flowers). 

Timothy  hay 

15.  00 

4.30 

6.  30 

28.40 

43.  60 

2.  40 

186 

Rice  meal  (fed  with  600  gm.  hay),  200  gm 

10.  38 

7.68 

12. 13 

5.04 

51.80 

12.97 

187 

I’ope  gluten  feed  (fed  with  600  gm.  hay),  250  gm 

9.  23 

1.24 

25.34 

6. 10 

50. 64 

7.45 

188 

Pope  gluten  meal,  notextra  (fed  with  700  gm.  hay), 

8.  19 

.08 

35.  86 

1.57 

45.  94 

7.  76 

189 

150  gm. 

Millet  and  soy-bean  silage  (fed  with  400  gra.  hay) 

81.69 

1.93 

2.20 

6.61 

6.  80 

. 77 

190 

sheep  Nos.  laud 2, 1,600 gm. ; Nos.  3 and 4, 1,800 gm. 
Corn  and  soy-bean  silage,  2:1  (Pride  of  the  Nortli 

74.83 

2.  35 

2.  37 

7. 10 

13.29 

.0 

191 

corn  and  medium  green  soy  bean,  bright), 
1,600  gm. 

Hay,  mostly  timothy,  850  gm 

12.  79 

5.  47 

8.41 

29.  63 

41.18 

2.  62 

Nos.  174-179:  Lindsey,  Smith,  and  Holland,  Mass.  State  Sta.  Rpt.  18J! 
Nos.  180-185.  Lindsey  et  al..  Mass.  Hatch.  Sta.  Rpt.  1895,  p.  76. 

Nos.  186-191.  Lindsey  et  al.,  Mass.  Hatch.  Sta.  Rpt.  1896,  p.  135. 

1 

, pp.  170-174. 
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animals  (arranged  by  States ) — Continued. 


Cm  4-j 

Digestion  coefficients. 

u 2 

s a 

si 

3 c. 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro 

gen- 

free 

ex- 

tract. 

Fat. 

Remarks. 

174 

Sheep  No.  1. . 
Sheep  No.  2.. 

Per  ct. 
86. 98 
83.  96 

Perct. 
88.  5 
88.2 

Perct. 

Perct. 
91.52 
92.  34 

Perct. 
39. 47 

Per  ct. 
85.  57 
82.44 

Per  ct. 
92.12 
97.63 

Average 

Sheep  No.  3.. 
Sheep  No.  4. . 

85.  47 
79. 53 

88.  4 

91.  93 

84.  00 

94.  87 

92. 43 
90.  06 

175 

81.7 

73.  04 

94.88 

84.  00 

79. 75 

84.7 

72.  56 

116.  50 

84.91 

Average 

79.  64 

83.4 

72. 80 

105.  70 

84.45 

91.24 

170 

Sheep  No.  3... 
Sheep  No.  4. . 

31.93 
32.  26 

33.9 

31.6 



71.12 
JO.  00 

9.  88 
13.  49 

57. 52 
40.59 

90.01 
89.  36 

Average . 

i Sheep  No.  3... 
! Sheep  No.  4 . . 

32.  09 

78.15 
85.  58 

32.8 

81.3 

86.7 

70.  56 

89.  97 
92.  20 

11.  68 

48.  27 
97.  09 

49.05 

75. 57 
77.  02 

89.  68 

81.28 

90.  09 

177 



Average . 

81.86 

84.0 



91.08 

71.18 

76.  29 

85.  68 

178 

Sheep  No.  1 . . . 
Sheep  No.  2. . . 

89. 51 
85. 18 

90.7 

86.7 



83.  46 
85.31 



94.  47 
89.  34 

05.  37 
62.  98 

Average . 

Sheep  No.  1... 
Sheep  No.  2... 

87.  34 

60.  68 
63.  83 

88.7 
64.  3 

84.  38 

77.  69 

78.  65 

91.90 

72.  05 
71.76 

64. 17 

53.  02 
80.  39 

179 

5.  37 
23.29 

67.9 

Average . 

Average  for  2 
sheep. 

do 

62.  25 

66.1 

78.17 

63.0 

63.0 

62.5 

57.0 

34.0 

48.0 
61.  85 

14.  33- 

60.  5 

50.0 

52.0 

51.0 

33.0 

53.0 

71.  90 

57.0 

53.0 

54.0 

52.0 

46.0 

63.0 
89.  23 
95.  28 

66.  70 

41.5 

47.0 

32.0 

24.0 

44.0 

61.0 
90.  66 
91.56 

180 

59.5 

181 

53.0 

182 

do 

56.0 

In  Nos.  180-185  the  compo 
sitiou  of  the  feeding  stuff 
was  reduced  to  the  same 

183 

do 

53.0 

184 

39.0 

water  content. 

185 

do 

58.  0 

180 

Sheep  No.  1.. 

71.47 

79.9 

Many  of  these  figures  were 
supplied  by  correspond- 

SheepNo. 2 ... 

76. 19 

83.2 

37.  36 

47.  56 

Average . 

73.  83 

81.6 

Ct61.  85 

84.  52 
88.46 

92.  25 

9u.  36 
89.  97 

91.11 

82.03 

79.12 

187 

Sheep  No.  3 . . . 
Sheep  No.  4 . . . 

85.  90 
87. 18 

87.0 

87.8 



75.61 
78.  30 

Do. 

Average . 

Sheep  No.  3 . .. 
Sheep  No.  4 . . . 

86.54 

87.4 

86.  49 

83.  50 
84.00 

76.  95 

90. 16 

90.  97 
84.71 

80.  57 

99. 14 
96.  22 

188 

91.61 

94.89 

92.9 

89.1 



Do. 

Average . 

93.25 

91.0 



83.  75 



87.  84 

97.  08 

189 

Sheep  No.  1 . . . 
Sheep  No.  2 . . . 

54.40 
58. 11 

54.1 

58.6 



58.13 
55.16 
Ml.  79 
61.94 

557. 47 
64.  32 
70.11 
73.  89 

551.49 
55.  78 

675.  93 

Do. 

Sheep  No.  3 .. . 

57.  95 

61.  5 

Sheep  No.  4 . . . 

64.75 

65.4 



63.29 

j80.  00 

- 

Average . 

58.  80 

59.9 

58.41 

69.  44 

59.  24 

72.19 

190 

Sheep  No.  1... 
Sheep  No.  2. .. 
Sheop  No.  4... 

66.  42 
68.  62 
71.84 

68.0 

70.4 

74.7 



64.84 
63.  07 
67.  21 

58.  95 
64.74 
70.  63 

72.71 
74.31 
77.  79 

82.  83 
79.81 
83.74 

Do. 

Average . 

68.  96 

71.0 

65.  04 

64.77 

82. 13 

191 

Sheep  No.  1. .. 
Sheep  No.  2. .. 

55.  09 
55.  87 

55.3 

56.6 



57. 15 
50.  05 

55.52 
59. 16 

54.  72 

55.  85 

56.  76 
58.24 

Do. 

Average  . 

55.  48  I 

56.0 

53. 90 

57.  34 

55.28 

57.  50 

a Eeaults  from  1 sheep.  6 Excluded  from  average. 
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Table  2. — Data  for  digestion  experiments  with 


° p 
u £ 

II 

B i> 
3 P. 

'A  8 


192 


193 

194 


195 


Kind  and  amount  of  food  per  day. 


Massachusetts  hatch  station— continued. 

Cottou-seed  feed  (from  manufacturers),  seed  and 
hulls,  4 to  1,  850  gm. 


Cotton-seed  feed  (material  same  as  in  No.  192;  fed 
with  450  gm.  hay),  400  gm. 

Cotton  seed  feed  (home  mixed  seed  and  hulls,  4 
to  1),  500  gm. 


Cotton  seed  feed  (home-mixed  seed  and  hulls,  4 
to  1 ; fed  with  400  gm.  hay),  900  gm. 


190  Black-grass  hay  ( Juncus  gerardi,  fair,  slightly 
moldy,  hitter;  fed  with  400  gm.  hay),  500  gm. 


197  I Fox-grass  hay  ( Spartina  patent,  excellent;  led 
with  490  gm.  hay),  500  gm. 


198 


Branch-grass  hay  (Dietichlys  epical  a,  poor,  damp, 
musty;  fed  with  400  gm.  hay),  500  gm. 


199  Bed-top  hay  (Agrnetie  vulgaris,  mixed  witksedge; 
I (fed  with  400  gm.  hay),  500  gm. 


200 


Cove  mixture  (mixture  of  same  black-grass  hay  as 
in  No.  196,  and  red-top  hay  as  in  No.  119;  fed 
with  400  gm.  hay),  500  gm. 


201  Salt-hay  mixture  (mixture  of  somo  fox-grass  hay, 

branch-grass  hav,  and  flat  sage,  as  in  Nos.  197, 
198,  and  202,  respectively;  led  with  400  gm. 
hay),  500  gm. 

202  I Flat  sago  (Spartina  stricta  maritima;  fed  with  400 

gm.  hay),  500  gm. 


203  Barnyard  millet,  green  (in  early  bloom),  3,000  gm.. 

204  Barnyard  millet,  green  (late  bloom),  3,000  gm 


Composition  of  food. 


Wa- 

ter. 

A>sh. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

11.44 

2.81 

10.33 

37.59 

34.40 

3.37 

11.88 

3.21 

10.28 

37.41 

34.30 

3.30 

12.  24 

3.27 

10.  72 

33. 20 

37.00 

3.57 

11.  79 

3. 29 

10.77 

33. 37 

37. 18 

3.  29 

016.21 

0.  59 

7.  30 

24. 05 

43.77 

2.  08 

ol7. 28 

6.  21 

7.24 

22.  30 

44. 93 

2.  04 

021.  99 

6. 13 

6.14 

20.  04 

42.  91 

2. 19 

012.  20 

5.67 

C.  85 

28.43 

45.  25 

1.59 

018.  05 

5.  90 

7.  23 

22.59 

44.51 

1.  22 

ol8. 00 

8. 19 

5.  31 

22.03 

44.  52 

2.05 

016. 97 

8.12 

0.  72 

24.  67 

41.33 

2.41 

82. 12 

1.48 

1.59 

6.05 

9.42 

.33 

81.83 

1.56 

2.  00 

6.37 

11.27 

.31 

Nos.  192-195:  Lindsey  et,  al.,  Mass.  Hatch.  Sta.  Kpt.  1897,  p.  84. 

Nos.  196-202:  Lindsey,  Jones,  et  al..  Mass.  Hatch.  Sta.  Bui.  o0,  p.  16. 
Nos.  203-204:  Lindsey  et  al.  Unpublished  material  obtained  by  corre; 


orreapoutleuce. 
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animal 8 {arraiu/ed  by  States) — Continued. 


[Number  of 
experiment. 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Digesti 

Ash. 

on  cooll 

Pro- 

tein. 

cients. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Remarks. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

192 

55.83 

56.5 

35. 28 

59.71 

50.  00 

85.  26 

Many  of  these  figures  were 

Sheep  No.  2. .. 

57.57 

57.8 



41.86 

57.  33 

59.  75 

92.65 

supplied  by  correspond- 

Average 

56.  70 

57.2 

38.  57 

58.  52 

58. 17 

88.  95 

103 

Sheep  No.  1. . . 

59.  80 

61.4 

29. 19 

63.81 

64.  88 

98.21 

Do. 

194 

Sheep  No.  2... 

57.  74 

59.  1 

23. 52 

41.23 

59.  99 

59.84 

98.  38 

Do. 

Sheep  No.  3... 

57.  12 

58.5 

22.  54 

40.  03 

57.51 

60.  43 

102.  97 

♦ 

Average . 

57.  43 

58.8 

23.  03 

40.  63 

58.  75 

60.14 

100.  68 

195 

Sheep  No.  1. . . 

54.74 

55.  5 

34.  68 

42.17 

50.  89 

59.  84 

93.  78 

Do. 

Sheep  No.  4... 

54.  03 

54.9 

30.22 

44.51 

52.  16 

56.82 

92.  89 

Average- 

54.38 

55.2 

32.  45 

43.34 

51.  52 

58.33 

93.  33 

196 

Sheep  No.  2... 

50.  06 

48.3 

70.  95 

52.  62 

50.43 

46.64 

41.40 

Do. 

Sheep  No.  3... 

51.37 

50.0 

66.96 

52.  57 

56.  06 

46.44 

44.39 

Sheep  No.  4. . . 

58.  82 

58.0 

69.  00 

57.60 

65.55 

54.  04 

51.  35 

Average . 

53.42 

52.1 

08.  97 

54.  26 

57.  35 

49.  04 

45.71 

197 

Sheep  No.  1... 

55.  82 

55.6 

58. 11 

55.  69 

58.  67 

54.  65 

41.91 

Do. 

Sheep  No.  2... 

52.94 

52.4 

59.31 

61. 19 

53.64 

51.  28 

31.26 

Sheep  No.  4. .. 

55.  74 

55.6 

57.  30 

61.03 

59.  89 

53.  43 

36.  00 

Average . 

54.83 

54.5 

58.24 

59.30 

57.40 

53.12 

36.  39 

198 

Sheep  No.  2... 

49.  43 

48.7 

58.19 

52. 16 

56.  63 

45.  25 

34.  53 

Do. 

Sheep  No.  3. . . 

50.  08 

49.2 

60.30 

50.  97 

56.  33 

46.  54 

33.24 

Sheep  No.  4. .. 

49.  54 

48.9 

55.90 

51.93 

56.  27 

45.42 

42.17 

Average  . 

49.68 

48.9 

58. 13 

51.  09 

56.41 

45.74 

36.65 

199 

Sheep  No.  2. .. 

45.7 

47.9 

14.6 

36.6 

54.5 

45.1 

55.8 

Do. 

Sheep  No.  3. .. 

45.9 

48.5 

9.2 

36.  8 

54.6 

46.4 

47.1 

Sheep  No.  4... 

46.5 

49.2 

6.5 

38.3 

58.2 

45.4 

44.0 

Average . 

40.0 

48.5 

10.1 

37.2 

55.7 

45.6 

49.0 

200 

Sheep  No.  2 . . 

54.4 

54.1 

58.8 

52.0 

59.  5 

52.5 

31.2 

Do. 

Sheep  No.  3... 

52.8 

52.2 

57.2 

46.5 

56.9 

51.2 

48.0 

Sheep  No.  4... 

56.6 

56.6 

56.6 

45.2 

62.6 

55.  9 

41.8 

Average . 

54.6 

54.3 

57.5 

47.9 

59.7 

53.2 

40.3 

201 

Sheep  No.  2... 

52. 18 

50.4 

67.83 

42.32 

53.  91 

50.  57 

30. 18 

Do. 

Sheep  No.  3... 

61.17 

60.0 

71.98 

44.51 

67.14 

59.  42 

33.11 

Sheep  No.  4... 

55.  97 

54.4 

09.71 

41.12 

61.  11 

53.  99 

25.  70 

Average . 

50.44 

54.9 

69.84 

42.  65 

60.  72 

54.  66 

29.  66 

202 

Sheep  No.  2... 

55.  39 

56.2 

61.41 

50.  70 

59.  75 

53.  67 

32.  67 

Do. 

Sheep  No.  3... 

57.  02 

58.4 

02.32 

49.75 

61.36 

56.  74 

39.  70 

Sheep  No.  4. . . 

56. 55 

57.3 

62.15 

54.86 

60. 16 

54.  75 

36.  06 

Average  . 

56.52 

57.3 

61.  y6 

51.77 

60.42 

55.  05 

36. 14 

203 

Sheep  No.  2... 

71.51 

72. 1 

64. 79 

66.  59 

70.  94 

i 74.10 

61.39 

Do. 

Sheep  No.  3. . . 

75.  51 

73.7 

67.49 

69.  65 

76.  79 

77.39 

67.39 

Average 

73.  51 

72.9 

66. 14 

68.12 

73.  86 

75.74 

64.39 

204 

1 Sheep  No.  4. .. 

07. 17 

OP" 

01.23 

72.  30 

70.64 

64.51 

61.08 

Do. 

a In  Nos.  196-202,  tlio  composition  of  feeding  stuffs  was  computed  by  tlie  compilers. 
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Table  2. — Data  for  digestion  experimen  ts  with 


V-.  -4-j 

Composition  of  food. 

U © 

© g 

Nitro- 

,©.2 

Kind  and  amount  of  food  per  day. 

Wa* 

Fiber. 

gen- 

C a 

p & 

ter. 

Ash. 

tein. 

free 

Fat. 

yA  * 

ex- 

tract. 

MASSACHUSETTS  HATCH  STATION— continued. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct. 

203 

Vetch  and  oats,  green  (just  in  bloom  when  feed- 

83. 10 

1.47 

2.16 

G.  00 

0.  82 

0. 46 

ing  began),  3,000  gm. 

206 

82.80 

12.77 

1.37 

1.93 

5.  34 

8. 03 

.52 

207 

Barnyard-millet  bay  (cut  from  soiling  plats  in  late 

8.  89 

9.  37 

30. 12 

37.  59 

1.36 

bloom),  500  gm. 

203 

Corn  silage  (Pride  of  the  North  dent  corn,  well 

72.  00 

1.29 

1.87 

5.82 

18.  24 

.79 

eared,  ears  well  glazed),  1,500  gm. 

200 

Peoria  gluten  feed  (fed  with  600  gm.  hay),  200  gm. 

8. 52 

.94 

20.  78 

6.  54 

57. 07 

5. 56 

210 

Cerealine  feed  (fed  with  GOO  gm.  hay),  150  gin..  . . 

12. 10 

2.23 

9.  53 

4.39 

65. 06 

0.67 

211 

Quaker-oat  feed  (fed  with  GOO  gm.  hay),  300  gm. .. 

7.41 

4.89 

11.  08 

17.61 

55.25 

3.  66 

212 

Victor  corn-and-oat  feed  (fed  with  600  gm.  hay), 

9.  56 

3.39 

9.  23 

11.23 

62. 80 

3.  78 

300  gm. 

213 

H.  O.  dairy  feed  (fed  with  050  gm.  bay),  250  gm.. 

8.19 

3.  G8 

18.  00 

12.71 

52.93 

4.47 

214 

H.  O.  liorse  feed  (fed  with  650  gm.  hay),  250  gm 

9.78 

3.08 

12. 93 

9.85 

60.58 

3.76 

MINNESOTA  STATION. 

52.88 

3.  06 

5.01 

11.78 

25.26 

1.411 

215 

10.  00 

3.78 

11.88 

5.  04 

66. 15 

2.  71/ 

11.  78 

2.32 

11.57 

0. 00 

G5.  63 

2.70 

217 

Shorts  (fed  with  42  lbs.  same  barley  as  in  No.  216), 

10. 12 

2.79 

13. 75 

8.  35 

GO.  09 

4.  90 

4!)  lbs. 

11.73 

1.40 

11.25 

2.28 

69.40 

3.  88 

210 

ShortMfed  with  lbs.  same  corn  as  in  No.  218), 

10. 12 

2.  79 

13.  75 

8.35 

60.  09 

4.90 

5}  lbs. 

11.90 

3.06 

21.  69 

7. 46 

55.04 

.85 
5.  05 

221 

Bran  (fed  with  23  lbs.  same  peas  as  in  No.  220), 

9.40 

5.  95 

15. 18 

10.25 

54. 17 

222 

Bran  (same  material  as  in  No.  221;  fed  with 

9.  40 

5.95 

15. 18 

10.  25 

54.17 

5.  05 

lbs.  same  corn  as  in  No.  218),  2^  lbs. 

Nos.  205-214.  Lindsey  et  al.  Unpublished  material  obtained  by  correspondence. 
Nos.  215-222:  Snyder,  Minnesota  Sta.  Bui.  26  (1802),  pp.  12-35. 
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animals  ( arranged  by  Stales ) — Continued. 


* a 

a | 
.a  .5 

s a 

3 p, 

A X 


Subject  of 
experiment. 


Digestiou  coeflicien  ts. 


205  I Sheep  No.  2... 
j Sheep  No.  3... 
| Sheep  No.  4. . 

Average 

206  j Sheep  No.  2. .. 
j Sheep  No.  3. .. 
j Sheep  No.  4. . . 

Average . 

207  Sheep  No.  1.. 
Sheep  No.  5. . 
Sheep  No.  6. . 

Average 

I 

208  j Sheep  No.  1. .. 

Sheep  No.  5. 


Average 

Sheep  No.  1 .. . 
Sheep  No.  5. .. 
Sheep  No.  0. . . 

Average . 

Sheep  No.  1... 
Sheep  No.  (1. .. 
Sheep  No.  5. . . 

Average . 

Sheep  No.  1 . 
Sheep  No.  5. .. 
Sheep  No.  6. .. 

Average . 

Sheep  No.  1. .. 
Sheep  No.  5. .. 
Sheep  No.  6. .. 

Average  . 

Sheep  No.  2. . . 
Sheep  No.  3... 

Average . 

Sheep  No.  3... 


209 


210 


211 


212 


213 


214 


■II  r /Cow  Bess . . . . . 
\Cow Sully  ... 

Average 


216  ! l’ig  . 


217 


218 

210 


220 

221 


222 


Pig. 

Pig. 

Pig. 

Pig . 
Pig. 

Pig- 


Dry 

mat- 

ter. 


Per  ct. 
67.  17 
69.  26 
64.70 


67.  04 

69.  63 
72.  01 
69.  03 


70. 22 

57. 10 
58.43 
50.  88 


57.  37 


72.  07 
75.  62 


73.  84 

93.61 
92.  70 
87.  64 

91.34 

89.  54 
89.  39 
92.  24 


90.  39 

03.  30 
63.51 
59.  04 


61.95 

73.  75 
74.01 
76.45 


Or- 

ganic 

mat- 

ter. 


Per  ct. 
68.3 
70.  7 
66.2 


63.70 
66.  84 


65.27 
70. 10 


75.5 

76.9 


70.2 

80.  1 

74.0 

89.7 

79.0 

89.8 

77.8 


68.4 

71.2 

73.8 

71.1 


72.0 

50.  4 

58.0 

56. 1 


56.8 


72.5 

77.9 


75.2 

94.1 

93.7 

88.5 


92.1 

91.9 

91.7 

94.6 


92.7 

66.9 
67.0 
02.  1 


05.3 

76.5 

76.7 

79.0 


74.  74  77.  4 


66.4 

69.6 


68.0 

72.6 


77.0 

77.8 


Ash. 


Per  ct, 
54.  81 
53.71 
49.  45 


52.  66 

51.62 
51.20 
45.  26 


49.  36 

62.  99 
62.58 
03.89 


63. 15 


24.  04 
27.  78 


25.  91 
45.  01 


13.  75 
.14 


11.  50 


Pro- 

tein. 


Per  ct. 
75. 96 
75.  00 
73.33 


74.  76 

69.  43 
73.21 
67.  72 


70.12 

63.  69 
62.  92 
04.  39 


63.67 


013.40 
45.  34 


Fiber. 


Per  ct. 
67.  85 
71.  53 
65.  47 


08.  28 

66.  50 
70.  32 
68.  07 


08.  29 

59.  82 
63.  00 
61.30 


61.  59 


73.  44 
72.  44 


45.  34 

84.  59 
80.  39 
82.  79 


84.  59 

69.  69 
80.  59 
79.41 


76.  56 

82.35 

84.18 
76.  87 


81.  13 

65.  70 

71.40 

75.41 


70.84 


75.99 

79.64 


77.4 

80.3 


91.3 


91.5 

70.7 


53.7 

admitted  in  average 


01.4 

03.9 


77. 82 
74.  38 


80.6 

81.2 


62.6 


5.4 

6.6 


4.1 


40.3 

30.1 


80.9 


81.4 

71.0 


89.9 
76.  0 


88.6 

74.4 


75.8 


72.94 
99.  77 


84.  94 


92.  35 


72.08 

92.41 


82.  24 

44.  05 
43.  00 
40.66 


42.  57 

35.  90 
51. 17 
57.  75 

48.  27 

42.  98 
38.  69 


40.  84 
35. 16 


56.9 

58.9 


57.9 

48.7 

25.0 

48.7 

48.0 

77.9 

39. 1 

20.9 


Nitro 

gen- 

free 

ex- 

tract. 


Per  ct. 
67. 76 
69.  97 
65.  98 


67.  90 

75.  56 
77.12 
75.21 


75.  90 

52.  26 
52.41 
50.07 


51.58 

80.90 
82.  78 


Fat. 


Per  ct. 
47.  63 
52.  09 
41.93 


47.22 

58.  59 
61.  19 
51.46 


57.08 

44. 18 
49.62 
45.21 


46.  34 

72.05 

81.78 


81.84 

97.81 
95.  71 
92.  93 


95.  48 

92.  62 
90.  88 

96.  36 


95.  29 

68.14 
69.  85 
64.  27 


67.42 

84.89 
81.19 
82.  76 


82.  95 


67. 16 
72.61 


69.89 

78.70 


82.0 

82.3 


82.1 

86.6 

85.  5 

93.  9 

88.0 

95.1 

75.0 

50.0 


76.91 

89.  00 
88.01 
83.  87 


86.  96 

77.54 
80.  94 
83.  23 


80.  57 

91.52 
88.15 
87.  24 


88.  97 

84.39 
88.  36 
87.74 


80.  83 


88. 10 

82.  83 


85.47 

84.04 


79.6 

80.3 


Remarks. 


79.9 
b 57.0 


77.6 


50.0 

78.1 


05.4 


iTest  not  very  satisfactory. 


By  difference. 

Do. 

Feces  collected  4$  days. 


b Incorrect  as  reported. 
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Table  2. — Data  for  digestion  experiments  with 


i 


Number  of 
experiment. 

Kind  and  amount  of  food  per  day. 

Composition  of  food. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free. 

ex- 

tract. 

Fat. 

MINNESOTA  STATION— continued. 

Per  ct. 

Per  ct. 

Perct. 

Perct. 

Perct. 

Perct. 

223 

Unground  wheat  (fed  with  cracked  corn) 

10.  95 

2. 20 

14. 18 

2.  83 

67.  07 

2. 17 

224 

Cracked  wheat  (fed  with  cracked  corn) 

10.95 

2.20 

14. 18 

2.83 

67. 67 

2.17 

225 

Potato  (raw)  (fed  with  3 lbs.  shorts).  10  lbs 

75.45 

1.00 

2.  50 

.33 

20.  64 

.08 

226 

Potato  (cooked)  (fed  with  shorts) 

075.45 

1.00 

2.50 

.33 

20.  64 

.08 

227 

Linseed  meal  (fed  with  9 lbs.  raw  potatoes),  It  lbs  . 

MISSISSIPPI  STATION. 

228 

Red-clover  hay,  700  gtu 

14. 16 

8.  23 

17.  36 

23.  89 

33.  94 

2.42 

229 

Yicia  sativa,  green,  3,000  gm 

78.18 

1.70 

4. 38 

5.68 

9.51 

. 55 

230 

Yicia  villosa , green,  3,000  gm 

79.  05 

1.77 

4.  53 

6. 09 

6. 87 

.78 

231 

Crab-grass  hay,  700  gm 

13.  90 

7.  56 

7.85 

25. 61 

43.  13 

1.94 

232 

1 6.43 

8.  02 

34. 44 

49.  38 

1.73 

233 

Cotton-seed  meal,  crab-grass  bay  (1:15) 

8.  72 

11.41 

28.21 

48.84 

2. 82 

Nos.  223, 224 : Snyder,  Minnesota  Sta.  Bui.  36  <1894),  p.  146. 
Nos.  225,  22G : Snyder,  M imiesota  Sta.  Bui.  42  (1895),  pp.  83, 90. 

No.  227:  Snyder,' M innesota  Sta.  Bill.  47  (1896)  p.  20. 

Nos.  228-233:  Hutchinson,  Mississippi  Sta  Kpt.  1895,  pp. 
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i mis  ( arranged  by  States) — Continued. 


Digestion  coefficients. 


Number  ol 
experiment 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

A all. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Average  with 
2 pigs. 

Per  ct. 
72.0 

Per  ct. 

Per  ct. 
44.  0 

Per  ct. 
70.0 

Per  ct. 
30.0 

Per  ct. 
74.0 

Per  cl. 
60.0 

224 

225 

do 

Pi g D uk e , 
test  1. 

Pig  Prince, 
test  1. 

Pig  Duke, 
test  2. 

Pig  P rinc  e, 
test  2. 

82.0 

97.4 
90.2 

96.4 
98.1 

50.0 

80.0 

60.0 

83.0 

70.0 

45.5 

40.0 

41.0 

52.0 

85.6 

83.4 

82.0 

97.7 

97. 5 

98.5 

86.8 

98.0 

Average . 

97.0 

44.6 

84.5 

98.  1 

* 

226 

Average  with 
2 pigs. 

95.0 

40.0 

82.0 

97.0 

227 

Pig  Prince, 
tost  1. 

Pig  Duke, 
t68t  1. 

Pig  Prince, 
test  2. 

Pig  Duke, 
test  2. 

77.0 

79.0 

76.0 

78.0 

10.0 

83.0 

12.0 

82.0 

80.0 

10.0 

90.0 

10.0 

85.0 

80.0 

12.0 

84.0 

14.0 

86.0 

78.0 

8.0 

88.0 

12.0 

87.0 

82.0 

Average  . 

77.5 

10.0 

86.0 

12.0 

85.0 

80.0 

228 

Sheep  No.  1... 
Sheep  No.  2... 

56. 4 
54.6 

58.8 

57.1 

34.1 

31.4 

61.2 

58.1 

57.0 

55.1 

59.  3 
58.6 

50.9 

45.9 

Average . 

55.5 

58.0 

32.7 

59.7 

56. 1 

58.9 

48.4 

229 

Sheep  No.  1... 
Sheep  No.  2. .. 

61.6 

62.1 

65.4 

65.9 

17.2 

17.5 

71.2 

71.7 

45.8 

42.5 

74.8 

77.4 

57.2 

60.0 

Average . 

61.8 

05.7 

17.3 

71.4 

44.2 

76.1 

58.6 

230 

Sheep  No.  1... 
Sheeji  No.  2.  . 

67.7 

67.2 

69.8 

71.0 

45.7 

48.9 

82.7 

79.6 

54.8 

51.8 

75.0 
81. 5 

02.6 

70.9 

Average . 

67.4 

70.4 

47.3 

81.  1 

53.3 

78.2 

66.7 

231 

Sheep  No.  1 

Sheep  No. 2... 

57.  23 
55.  70 

59.6 

58.2 

32.2 

29.0 

55.7 

51.6 

58.1 

01.3 

58.9 

57.1 

52.0 

49.8 

Average. 

56.  50 

58.9 

30.8 

55.1 

59.7 

58.0 

50.9 

232 

Sheep  No.  1... 
Sheep  No.  2. . 

58.0 

58.7 

61.5 

62.6 

7.3 

2.4 

38.8 

37.4 

72.1 

74.8 

58.6 

59.9 

37.9 

36.4 

Average 

58.4 

62.2 

4.8 

38.1 

73.5 

59.3 

37.2 

233 

Sheep  No.  1. . 
Sheep  No.  2. . 
Sheep  No.  3 . . 
Sheep  No.  4. . 
Sheep  No.  5.. 
Sheep  No.  6. . 

57. 1 

23.9 

01. 3 

62.4 

59.4 

57.7 

60.8 
68.0 

62.5 
64.2 

48.  0 

55.4 

23. 0 

50.8 

58.8 
02.3 

64.7 

67.8 

02.  6 

47.  9 

58.7 

64.8 
00.1 
62.1 

...... 

28.0 

38.4 

29.8 

31.3 

64.4 

68.5 
62.8 

65.5 

56.9 

64.6 
58.8 

63.7 

Average 

59.7 



29.1 

61.9 

64.4 

02.1 

50.6 

Remarks. 


Grains  fed  in  equal 
amounts.  Digestibility  of 
wheat  alone  calculated; 
assuming  values  for 
cracked  corn  taken  from 
other  work  at  station. 


Average  of  2 trials. 


Digestibility  of  linseed 
meal  alone  calculated  by 
using  coefficients  for  pota- 
toes as  in  No.  225. 


Ration  fed  12  days.  Feces 
collected  5 days. 


<i  Assumed  to  have  the  same  composition  as  the  raw  potato  fed  in  No.  226. 

15909— No.  77 4 


50 


Table  2. — Data  for  digestion  experiments  with 


Number  of 
experiment. 

Kind  and  amount  of  food  per  day. 

Composition  of  food. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

Tree 

ex- 

tract. 

Fat. 

Mississippi  station— continued. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

234 

1 icia  villosa , green,  3,000  gm 

81.92 

1.84 

4.21 

5.20 

6.  05 

0.  78 

235 

Red-clover  hay,  steers  Nos.  1 and  2,  20  lbs. ; steer 

11.92 

7.13 

>5.  02 

26.18 

35. 84 

3.  32 

No.  3,  12  lbs. 

236 

Red-clover  hay  (same  material  as  in  No.  235),  800 

11.92 

7.13 

15.  02 

26.  18 

35. 84 

3.  32 

gm. 

237 

Vida  villosa,  green 

8.  85 

26.  58 

29  21 

238 

Vida  villosa  hay,  800  gm 

11.28 

7.  21 

23.  79 

24.  81 

25.  06 

3.59 

NEW  YORK  STATE  STATION. 

239 

Fodder  corn  (partly  air  dry)  (fed  with  4 lbs.  corn 

50.49 

2.  71 

3.  40 

15.46 

20.64 

1.30 

meal  and  4 lbs.  wheat  bran),  30  lbs. 

240 

Corn  silage  (fed  with  4 lbs.  corn  meal  and  4 lbs. 

84.58 

.91 

1.13 

5.01 

7.22 

1.15 

wheat  bran),  70  lbs 

241 

Soy-bean  fodder  (fed  with  4 lbs.  corn  meal  and 

21.23 

8.  37 

8.42 

22. 34 

38.  29 

1.35 

4 lbs.  wheat  bran),  20  lbs. 

242 

Hay  (mixed  grasses,  largely  timothy,  early  cut, 

15.  22 

4.94 

5.  04 

31.28 

41.36 

2.  0G 

poor  quality)  (fed  with  4 lbs.  corn  meal  and  4 

lbs.  wheat  bran),  20  lbs. 

243 

Orchard-grass  hay,  cow  Jem,  19. 7 lbs.;  cow  Meg, 

18.3  lbs 

14.65 

5.40 

8.  27 

33.56 

34.  92 

3.  20 

244 

Corn  moal  (fed  with  17  lbs.  same  orchard-grass  hay 

18.45 

1.13 

9.58 

1.49 

65.62 

3.67 

as  in  No.  243),  8 lbs. 

245 

Alfalfa  hay  (cut  in  bloom),  24.3  lbs 

15. 02 

6.  69 

13.81 

27.  28 

34.  97 

2.26 

246 

Mixed  hay  (mostly  clover  and  timothy),  15.9  lbs. .. 

14.  29 

4.  19 

7.  88 

28  91 

41.93 

2.  80 

/Mixed  hay  (same  as  in  No.  245),  13.2  lbs 

14.29 

4. 19 

7.  88 

28.  91 

41.  93 

2.80( 

(Turnips,  8.7  lbs 

91.26 

.66 

.99 

1.16 

5.  00 

. 33J 

248 

Mixed  bay  (same  as  in  No.  245,  8.79  lbs.  (fed  with 

14.  29 

4.  19 

7.88 

28.91 

41.93 

2.  80 

wheat  bran  7 lbs.,  cotton-seed  meal  3 lbs.,  corn 

meal  4 lbs.) 

21!) 

Mixed  hay  (same  as  in  No.  245),  8.83  lbs.  (fed  with 

14.29 

4. 19 

7.88 

28.  91 

41.93 

2.80 

wheat  bran  (same  as  in  No.  248)  2 lbs.,  corn  meal  1 

(same  as  in  No.  248)  10  lbs. 

' I 

1 

Nos.  234-238:  Hutchinson,  Mississippi  Sta.  Rpt.,  pp.  85-88. 

Nos.  239-242:  Sturtevant,  Now  York  State  Sta.  lipt.  1884,  pp.  45, 4G. 

Nos.  243, 244 : La<ld,  Now  York  State  Sta.  Rpt.  1888,  pp.  277-279. 

Nos.  245-249:  Ladd,  Emery,  and  Wheeler,  Now  York  State  Sta. Rpt.  1889,  pp.  143-147. 


51 


animals  ( arranged  by  States) — Coutinued. 


o a 

S a 

Digestiou  coefficients. 

Subject  of 

Dry 

mat- 

ter. 

Nitro- 

11 

i g 

experiment. 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

gen- 

free 

ex- 

tract. 

Fat. 

Remarks. 

Pe  r c.t. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct , 

234 

Sheep  No.  1 . . . 

78.5 

81.1 

55.4 

88.5 

72.9 

83.0 

81.2 

Sheep  No.  2- . . 

73.0 

76.7 

49.5 

85.8 

68.6 

77.0 

79.5 

Sheep  No.  3. . . 

75.8 

76.8 

47.3 

85.5 

65.7 

80.1 

70.9 

Sheep  No.  4. .. 

76.6 

79.  5 

50.6 

86.7 

70.3 

82.1 

81.0 

Sheep  No.  5. .. 

72.4 

75.6 

44.6 

85.2 

04.1 

78.8 

75.6 

Average . 

75.4 

77.9 

49.5 

86.3 

68.3 

80.2 

78.9 

235 

Steer  No.  1 

61.0 

64.7 

20.5 

61.5 

55.4 

69.5 

70.1 

Steer  No.  2 

52.3 

56.9 

00.0 

50.5 

48.4 

62.0 

02.6 

SteerNo.  3 

55.9 

59.4 

16.2 

56.9 

54.0 

63.8 

65.2 

Average . 

56.4 

60.3 

12.2 

56.3 

52.0 

65. 1 

65.9 

236 

Sheep  No.  1. .. 

67.3 

69.7 

41.0 

65.0 

70.0 

71.  6 

07.8 

Sheep  No.  2. .. 

64.8 

67.  4 

36.5 

68.0 

62.9 

70.2 

68.3 

Sheep  No.  3... 

62.9 

65.6 

33.2 

64.3 

59.  5 

70.5 

64.5 

Sheep  No.  4... 

60.8 

63.5 

30.  4 

59.4 

02.1 

66.  5 

62.0 

Sheep  No.  5... 

63.3 

66.2 

31.6 

03.9 

62.7 

69.4 

67.9 

Averago . 

63.8 

6G.  5 

34.5 

04.1 

63.4 

69.0 

GG.  1 

237 

Sheep  No.  1... 

66.5 

69.0 

41.6 

79.4 

59.7 

69.0 

66.3 

Experiments  Nos.  237  ami 

Sheep  No.  2... 

68.9 

72.1 

36.3 

81.8 

62.5 

73.3 

69.  1 

238  were  to  compare  same 

Sheep  No.  3. .. 

65.9 

69.2 

33.0 

79.8 

59.4 

69.6 

65.7 

fodder  fed  green  and 

Sheep  No.  4... 

66.8 

70.0 

35.4 

80.6 

62.1 

68.  1 

70.4 

dried. 

Sheep  No.  5... 

72.2 

74.7 

46.6 

83.7 

65.5 

73.2 

74.5 

Average . 

68.1 

71.0 

38.5 

81.0 

61.8 

70.6 

69.2 

238 

Sheep  No.  1... 

69. 1 

71.4 

43.1 

81.0 

61.1 

72.8 

69.8 

Sheep  No.  2. . . 

69.2 

71.  6 

42.8 

82.3 

01.4 

71.4 

74.0 

Sheep  No.  3. .. 

69.6 

71.8 

45.6 

82.5 

60.0 

73.0 

69.  7 

Sheep  No.  4. .. 

68.0 

71.1 

34.0 

81.8 

60.0 

72.4 

G9.  9 

Sheep  No.  5. .. 

71.2 

73.4 

46.3 

83.2 

63.0 

75. 1 

G9.4 

Sheep  No.  6. .. 

69.2 

71.7 

41.8 

83.2 

60.4 

72.5 

69.3 

Average . 

69.4 

71.8 

42.2 

82.3 

61.  1 

72.9 

70.3 

230 

Average  with 
2 cows. 

do 

62.  5 

49 

67 

61 

73 

In  computing  digestibility 
of  fodder  corn  alone,  meal 

240 

08.1 

49 

69 

67 

90 

and  bran  are  assumed  to 

241 

do 

72.7 

70 

58 

82 

have  average  digestibil- 
ity. Feces  saved  only  one 

242 

52.9 

40 

49 

58 

50 

day.  Feeding  period  very 
short. 

243 

Cow  Jem 

60.0 

61.5 

57.9 

60.1 

60.9 

06.7 

60.0 

57.3 

55.3 

57.4 

55.4 

Cow  Meg 

57.5 

Average . . 

58.7 

59.7 

00.5 

50.9 

59.7 

63.3 

56.3 

85.2 
89. 1 

56.4 

87 

96.9 

244 

Cow  Jem 

86.7 

81.3 

Cow  Meg 

82.6 

84.3 

Average. . 

84.  6 

82.8 

58.3 

87.  1 
71.8 

91.9 

245 

Cow 

59.4 

60.7 

50.8 

68.8 

46.9 

246 

Cow 

54.3 

48.  4 

50.  0 

247 

Heifer 

53.8 

38.1 

51.4 

The  authors  conclude  that 

48. 1 

I 

the  roots  decreased  the 
digestibility  of  protein  of 
liay  and  increased  that  of 

248 

Steer  Broad . . . 

69.  3 

73.4 

carbohydrates. 
Experiments  Nos.  248-250 

wore  made  to  compare  di- 

249 

Steer  Wliitey . 

75.0 

70.3 

gestibility  of  a more  or 
less  nitrogenous  ration. 

Large  percentage  of  bran 
would  lower  digestibility 
of  No.  248. 

1 

52 


Table  2. — Data  for  digestion  experiment « with 


Number  of 
experiment. 

Kind  and  amount  of  food  per  day. 

Composition  of  food. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

NEW  YORK  STATE  STATION— continued. 

Per  ct. 

Per  ct. 

7'er  ct. 

Per  cl. 

Per  ct. 

250 

Mixed  hay  (same  as  In  No.  246),  21.5  lbs.  Fed 

14.29 

4. 19 

7.  88 

28.91 

41.  93 

2.80 

with  wheat  bran  (same  as  in  No.  248),  3.25  lbs. ; 

corn  meal  (same  as  in  No.  248),  2.2  lbs.;  cotton- 

seed  meal  (same  as  in  No.  248),  2.2  lbs. ; linseed 

meal,  1.1  lbs.;  cats.  3.25  lbs. 

251 

Corn  silage  (dent  corn,  immature  grain  in  milk 

82.  58 

.75 

1.58 

5.  GO 

8.73 

.70 

stage),  957.5  uz. 

252 

Corn  fodder  (mature  flint  corn,  field  cured).  400  oz. 

50.48 

2. 19 

3.  62 

14. 27 

27.  89 

1.54 

253 

Corn  silage  'mature  flint  corn),  800  oz 

76.  92 

1.04 

1.08 

5. 55 

13.40 

1. 13 

254 

10  46 

6.  24 

1 62 

14.  55 

8.  62 

4.  22 

11. 89 

12.  24 

4.  20 

6.  48 

72.9 

.87 

255 

8.  00 

5.  94 

.71 

fat  extracted),  10  lbs. 

U.  23 

9.  25 

.38 

8.  46 

13.  38 

.65 

5.  09 

74.  5 

.05 

256 

8.02 

6.24 

.75 

10. 80 

9. 19 

.38 

8.  22 

13.  20 

. 61 

257 

8.  02 

6.24 

.75 

extracted),  6“  lbs 

10.  73 

9.  37 

.41 

9. 16 

13.71 

.66 

258 

Corn  stover  (entire  stalk  and  husks,  finely  ground, 

19.81 

4.  55 

4. 19 

26.  02 

42. 87 

2.56 

well  cured,  bright),  600  gm. 

259 

Corn  stover  “new  product”  (without  pith,  made 

12.21 

4.58 

4.60 

28.  55 

47. 35 

2.  71 

from  same  material  as  in  No.  258). 

260 

Timothy  hay,  100  gm 

12.03 

4.09 

5. 49 

20. 18 

45. 33 

3.  28 

Com  silage,  800  gm 

77.  20 

1.07 

1.81 

5.  56 

12.41 

1.82 

Ground  oats,  100  gm 

10.  57 

2.  95 

12.48 

10.54 

58. 37 

5.00 

Ground  peas,  120  gm 

11.35 

2.  59 

23.39 

5.20 

56.  26 

1.21 

261 

Timothy  hay  (same  material  as  in  No.  260),  50  gm.. 

12.63 

4.  09 

5.  49 

29.18 

45.  33 

3.28 

Corn  silage  (same  material  as  in  No.  260),  400  gin.. . 

76.63 

1. 18 

1.00 

5. 76 

13.  76 

1. 87 

Ground  oats  (same  material  as  in  No.  260),  50  gm.. 

10.  57 

2. 95 

12.  48 

10.54 

58. 37 

5.  09 

Ground  peas  (same  material  as  in  No. 260),  60  gin... 

11.35 

2.  59 

23.  39 

5.  20 

56.26  | 

1.21 

262 

Timothy  liav,  300  gm 

12.63 

4.  09 

5.49 

29. 18 

45.33 

3.28 

Silage,  500  gm 

75.50 

1.24 

2.13 

5.  57 

13.68 

1.  83 

9.  58 

5 34 

26. 18 

11.05 

44.  52 

3.33 

Brewers’  grains,  60  gm 

7.68 

2.  82 

27.59 

13.  01 

40.  46 

8.44 

Gluten  feed,  60  gm 

10.  20 

3.  29 

24.  95 

5.28 

52.  97 

3.  22 

263 

Timothy  hay  (same  material  as  in  No.  262),  150gm. . 

12.  03 

4.  09 

5.49 

29.18 

45.33 

3.  28 

Silage  (same  material  as  in  No.  262),  250  gm 

77.  20 

1.03 

1.82 

5.  46 

12.  67 

1. 87 

Malt  sprouts  (same  material  as  in  No.  262),  20 gm.. 

9.  58 

5.  34 

26. 18 

11.05 

44.  52 

3.33 

Brewers’  grains  (same material  as  in  No.  262),  30  gm. 

7.08 

2.82 

27.59 

13.  01  40.  40 

8.  44 

Gluten  feed  (same  material  as  in  No.  262),  30  gm... 

10.29  | 

3.  29 

24.  95 

5.  28  | 52.  9 1 

No.  250:  Ladd,  Emory  and  Wheeler,  New  York  State  Sta.  Ept.  1089,  p.  148. 

Nos.  251-250 : Ladd,  Jour.  Amer.  Cliem.  Soc.,  12  (1889),  p. 8. 

Nos.  254-257:  Jordan  and  Jenter,  Now  York  State  Sta.  Bui.  132  (1897),  p.  473. 

Nos.  258-263:  Jordan  and  Jenter,  Now  York  State  Sta.  Bui.  141  (1897),  pp.  699-709. 
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animals  ( arranged  by  States ) .Continued. 


Digestion  coeflicients. 


Number  ol 
experiment 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gou- 

lreo 

ex 

tract. 

Pat.  1 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

250 

Cow  Nellie 

62.7 



32.9 

65.2 

44.3 

07.4 

70.  8 

251 

Heifer  No.  1 .. 

60.4 

53.1 

69.3 

70.0 

83.6 

Heifer  No.  2 . . 

65.6 

52.2 

70.3 

68.  7 

83.  6 

no  o 

52.6 

69.8 

69.3 

83.6 

252 

Heifer  No.  1 . 

61.6 

38.0 

69.7 

61.8 

73.7 

Heifer  No.  2 . 

64.3 

37.8 

73.4 

65. 1 

76.4 

Average . 

62.9 

37.9 

71.5 

63.4 

75.0 

253 

68  0 

57.0 

68.8 

70.7 

86.4 

Heifer  No.  2 .. 

70.8 

60.4 

69.1 

73.1 

86.5 

Average . 

69.7 

58.7 

68.9 

71.9 

86.4 

,254 

OR  1 

28.9 

66.0 

70. 1 

70.7 

9^r» 

o:t  5 

27.  3 

59. 4 

67.9 

45.6 

i ,256 

on  i 

21. 8 

44.  9 

63.  0 

52.6 

,257 

55  6 

16.9 

39.  6 

59.  1 

51.4 

258 

Sheop  No.  1... 

53.9 

56.7 

7.7 

10.7 

63.2 

56.5 

; 

69.0 

Sheep  No.  2. . . 

54.6 

58.1 

17.  1 

63.5 

57.6 

77.4 

Sheep  No. 3 .. 

52.7 

56.3 

16.7 

63.8 

54.5 

74.2 

Sheep  No.  4 . . . 

52.9 

55.8 

5.1 

22.0 

66.  9 

58.8 

76.3 

Average . 

53.5 

56.7 

16.6 

64.3 

56.8 

70.2 

259 

Sheep  No.  1... 

53.6 

55.3 

21.8 

16.5 

59.  6 

55.7 

69.8 

Sheep  No.  3. .. 

55. 1 

57,  2 

15.6 

28.  1 

63.1 

55.5 

75.3 

Sheep  No.  4. . . 

56.7 

59.0 

14.7 

16.9 

65.5 

58.5 

70.9  | 

Average . 

55.1 

57.2 

17.3 

20.5 

62.7 

56.6 

72.0  | 

260 

Sheep  No.  1... 

69.5 

71.8 

13.1 

70.7 

59.0 

75.7 

79.3 

Sheep  No.  2. . . 

69.3 

71.7 

13.8 

71.0 

58.9 

75.2 

81.8  | 

Average 

69.4 

71.7 

13.4 

70.8 

59.0 

75.4 

80.5 

261 

Sheep  No.  3. . 

75.7 

77.2 

40.6 

76.0 

70.3 

79.4 

82.  1 

Sheep  No.  4. . 

73.1 

75.4 

20.8 

75.2 

64.2 

78.6 

82.2 

Average 

74.4 

76.3 

30.7 

75.6 

67.2 

79.0 

82.1 

262 

Sheep  No.  1. . 

62.2 

64.7 

9.7 

69.7 

59.0 

65.2 

73.9 

Sheep  No.  2. . 

61.1 

63.8 

4.1 

60.9 

01.1 

64.9 

73.8 

Average 

01.0 

04.2 

6.9 

65.3 

60. 1 

65.0 

73.8 

263 

Sheep  No. 3.. 

66.9 

08.7 

27.6 

69.8 

64.8 

69.5 

76.5 

Sheep  No.  4. . 

65.1 

67.4 

15.5 

71.7 

59.9 

69.0 

75.7 

Average 

66.0 

68.0 

21.5 

71.2 

02.3 

69.2 

76.1 

Remarks. 


In  calculating  the  digesti- 
bility of  mixt  d bay  alone 
average  values  a wore  as- 
sumed for  the  digestibil- 
ity of  grain. 


Experiments  Nos.  254  to 
257  made  to  ascertain 
source  of  milk  fat.  Ex- 
periments divided  into  5 
periods.  Normal  rations 
were  fed  in  period  1 and 
varying  “fat  poor”  ra- 
tions in  4 periods.  In 
these  experiments  fat= 
petroleum  ether  extract. 
Protein,  N x 6.25  for  hay 
and  corn  meal ; N X 6 for 
oats;  N X 5.7  for  wheat 
gluten. 

Ration  fed  13  days.  Feces 
collected  5 days.  Experi- 
ments Nos.  258  and  259 
were  made  to  compare 
whole  and  pith-free  corn 
stover(new  corn  product) . 


Four  trials.  Experiments 
Nos.  260  to  263  to  com- 
pare ration  of  silage  and 
ground  grains  with  ration 
of  hay  and  by-products; 
also  the  digestibility  of 
whole  and  half  rations. 
Results  agreed  very 
closely  with  computed 
amounts,  using  American 
tables  of  composition  and 
digestibility.  Feces  col- 
lected 5 days. 


a The  coefficients  of  digestibility  used  in  No.  248  wore  dry  matter,  76.0;  protein,  74.8;  fiber,  48.6; 
nitrogen  lreo  extract,  87.0;  fat,  75.4.  In  No.  249  dry  matter,  91.0 ; protein,  78.2 ; fiber.  91.3;  nitrogen 
treo  extract,  95.0;  fat,  81.6.  In  No.  250,  dry  matter,  78.2;  protoin,  79.1;  fiber,  32.6;  nitrogen  free 
extract,  82.4;  fat,  91.8.  & 


54 


Table  2. — Data  for  digestion  experiments  with 


C fl 

Composition  of  food. 

© a 

•2-c 

n © 
p Pi 

fc  £ 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

Fat 



traot. 

NORTH  CAROLINA  STATION. 

264 

Cotton-seed  hulls,  21  lbs 

Per  ct. 
11.44 

Per  ct. 
2. 93 

Per  ct. 
4.37 

Per  ct. 

Per  ct. 

Per  ct. 

Cotton-seed  feed  (hulls and  meal7 :1).  241bs./5nHs' 

265 

11.44 

2.93 

4.  37 

40.  32 

35.  48 

5. 411 

\Moal  . 

6.  93 

6.  85 

40.  00 

7.  93 

28.  05 

9.39/ 

266 

Dry  corn  fodder,  “pulled  " (leaves  of  corn) . Sheep 

10.  72 

7.21 

9.  61 

22. 87 

45.  65 

3.95 

ted  807.4  gm.,  goat  iod  907.2  gm. 

267 

Crimson  clover  hay.  Sheep  fed  403.7  gm.,  goat  fed 

10.85 

8.2 

16. 1 

25.45 

37. 15 

2.  29 

811.9  gm. 

268 

Co wpea  vine  hay  (overripe,  leaves  fallen).  Sheep 

11.26 

4.  76 

12.64 

29.58 

40.44 

1.  33 

fed  562.3  gm.,  goat  led  816.7  gm. 

269 

Soy-bean  silage,  2,761.6  gm 

74.2 

70.  27 
17.  51 

11.02 

4.12 
3.  52 

15.  71 

7.52 
17.  56 

37.65 

25.  01 
24.  61 

26.96 

60.  88 
30.  82 

8.66 

2.  47 
23.49 

270 

Corn  silage,  19.7  lbs 

271 

Cotton  seed,  raw  (fed  with  12  lbs.  same  corn  silage 

as  in  No.  270),  4.5  lbs. 

272 

Cotton  seed,  roasted  (fed  with  12  lbs.  same  corn 

9. 32 

2.50 

17. 75 

26.51 

28.44 

24.80 

silage  as  in  No.  270),  6 lbs. 

273 

Cotton-seed  bulls.  Cow  fed  9 lbs.,  two  goats  fed  3 

16.  IS 

2.  01 

4.  02 

37.  95 

35.76 

2.06 

lbs. 

274 

Soy-bean  hay  (cut  when  some  mature,  some  in 

17.  38 

5.  58 

13.  65 

22.46 

29.  58 

2.24 

bloom;  barn-cured),  goat  fed  1,200  gm.,  cow  fed 
16  lbs. 

275 

Cat-tail  millet  (Pennisetum  spicatum)  (cut  when 

11.04 

8.1 

11. 56 

26.82 

40.2 

2.28 

panicles  just  appearing),  900  gm. 

276 

Johnsomgrass  bay  (cut  when  panicles  forming  for 

12.  31 

5.15 

5. 77 

30.3 

44.8 

1.67 

bloom.  Wet  in  dull  weather),  3 lbs. 

277 

Sorghum  fodder  (pulled  from  Black  African  and 

12.  43 

4.56 

9.  60 

23.  04 

44.  92 

4.54 

Collier  canes),  goat  fed  1,200  gm.,  cow  fed  18  lbs. 

278 

Peanut  vine  hay  (containing  some  pulls  and.  some 

10.  44 

6.  80 

10.  32 

25.96 

42.  02 

3.57 

nuts  with  meats)  (good),  900  gm. 

279 

11.  25 

2.88 

3.  43 

30.  53 

50.41 

1.44 

280 

Cotton  seed  meal  (fed  with  900  gm.  same  sorghum 

7.03 

6.  27 

15.1 

26. 73 

38.  48 

2.01 

bagasse  as  in  No.  279),  225  gm. 

281 

Crimson  clover  hay  (same  material  as  in  No.  267, 

11.46 

7.08 

17.  00 

30.19 

43.46 

2.27 

but  one  year  older),  goat  fed  2.47  lbs.,  cow  fed 
15.07  lbs. 

Nos.  264, 265:  Emery  and  Kilgore,  North  Carolina  Sta.  Bui.  80c  (1881), pp.  7-9. 
Nos.  266-273:  Emory  and  Kilgore,  North  Carolina  Sta.  Bui.  87d  (1892),  pp.  7-35. 
Nos.  274-281:  Emory  and  Kilgore,  North  Carolina  Sta.  Bui.  97  (1891),  pp.  102-112. 
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animal 8 ( arranged  by  States) — Continued. 


Digestion  coefficients. 


Number  of 
experiment 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Remarks. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Ar  ct. 

Per  cl. 

264 

Cow 

35.9 

36.2 

27.1 

24.  6 

o27.4 

40.3 

80.6 

,265 

Cow 

44.9 

45.3 

34.2 

44.3 

33.9 

51.4 

81.0 

260 

Sheep,  horned . 

55.5 

60.3 

13  5 

55.9 

60.6 

58.9 

63.0 

Goat-,  black  ... 

54,8 

58.4 

15.7 

08.8 

54.3 

57.1 

65.  4 

Average  . 

55. 1 

59.4 

14.6 

62.3 

57.4 

58.0 

64.2 

267 

Slioep, hornless 

62.2 

06.1 

53.5 

69.1 

48.7 

71.5 

48.8 

Goat,  gray 

59.4 

60.0 

53.4 

68.5 

42.6 

69.3 

43.7 

Average . 

60.8 

63.1 

53.5 

08.8 

45.6 

70.4 

46.2 

268 

Sheep,  horned. 

59.2 

60.4 

45.1 

64.5 

42.9 

70.7 

50.0 

Goat,  black  . . . 

59.3 

59.6 

53.9 

05.1 

41.2 

70.6 

53.7 

Average  . 

59.2 

60.0 

49.5 

64.8 

42.0 

70.6 

51.8 

269 

Goat,  black  . . . 

52.3 

52.9 

47.1 

71.3 

47.1 

45.9 

66.4 

Goat,  gray 

65.8 

65.7 

66.  3 

80.2 

62.5 

58.2 

77.3 

Average . 

59.0 

59.3 

50,7 

75.7 

54.8 

52.0 

71.9 

270 

Cow,  brindle.. 

53.2 

54.3 

26.9 

34.4 

43.2 

60.5 

66.0 

271 

Cow,  1st  trial . 

69.3 

70. 1 

48.3 

70.0 

85.9 

49.2 

87.0 

Same  cow  as  in  No.  270. 

Cow,  2d  trial.. 

62.9 

61.5 

38.3 

65.7 

65.1 

50.  0 

87.2 

Average . 

66.1 

65.8 

43.3 

67.8 

75.5 

49.6 

87.1 

272 

Heifer,  spotted 

58.4 

59.2 

49.6 

69.3 

53.0 

74.9 

Steer  No.  3 

53.4 

54.4 

44.3 

62.5 

49.8 

68.5 

Average . 

55.9 

56.8 



46.9 

65.9 

51.4  • 

71.7 

273 

Cow,  brindle. . 

44.  97 

45.5 

21.  52 

47.  28 

45.  68 

89.  33 

Goat,  gray 

37.  38 

37.9 

21.90 

47.  25 

28.01 

88.98 

Goat,  black  . . . 

39.  82 

41.7 

19.  87 

6.75 

43. 14 

36.  88 

85.  13 

271 

Goat,  black  . . . 

61.97 

63.7 

70.  07 

62. 14 

71.47 

18.  75 

Cow  Spot 

62.  75 

64.0 

47.  41 

72. 10 

59.  54 

06.  15 

39.  69 

* 

Average . 

62.  36 

63.9 



71.08 

60.8 

68.8 

29.2 

275 

Goat,  1st  trial. 

63.  55 

62.9 

G9.35 

64.  58 

68.  36 

60.0 

44.66 

Gray  goat. 

Goal,  2d  trial  . 

61.06 

60.3 

67.45 

60.  57 

64.  66 

58.  27 

47.55 

Average. 

62.3 

61. G 

68.4 

62.57 

66.51 

59. 13 

46. 10 

276 

G oat,  black  . . . 

54.  52 

54.4 

56.1 

44.71 

57.  83 

54.37 

39.  48 

277 

Goat,  black  . .. 

59.  89 

62.0 

17.  64 

59.  46 

64.88 

62.51 

47. 14 

Cow  Spot 

66.29 

67.  G 

41.31 

62.  20 

75.88 

66.  55 

46.25 

Average 

63.  09 

64.8 

29.47 

60.83 

70.  38 

64.53 

46.  69 

278 

Goat,  gray  . . . 

59.40 

62.5 

21.24 

63.  03 

51.20 

69.  34 

62.12 

Goat,  black  . . 

60.  24 

63.6 

19.  65 

63.  59 

52.  61 

69.  67 

69.  77 

Average 

59.85 

63.1 

20.  44 

63.31 

51.90 

69.  50 

65.  94 

279 

Goat,  gray  . . . 

60.60 

02.  2 

13.  35 

13.  05 

63.  75 

64.  84 

46.  42 

280 

Goat,  gray  . . . 

65.0 

69. 1 

3.01 

85.48 

55.  06 

92.  01 

The  bagasse  was  not  well 

eaten. 

281 

Goat,  black  . . 

65.44 

65.3 

67.  37 

69.97 

58.12 

69.  66 

51.44 

Cow  Miss  Ha- 

56.  79 

57.2 

51.47 

60. 49 

44.  69 

63.44 

35. 13 

Icy. 

Average 

61. 11 

61.3 

1 59.42 

68.23 

51.40 

1 66.  55 

1 43.28 

a Correct  figures  given  in  North  Carolina  Stu.  Bu\.  87(1,  p,  34. 
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Table  2. — Data  fur  digestion  experiments  with 


o p 

Composition  of  food. 

© 3 

•fl 

c © 

S A 
^ V 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

l’ro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

north  Carolina  station — continued. 

Per  ct. 

Per  ct. 

Per  ct.. 

Per  ct. 

Per  ct. 

282 

Cotton-seed  meal  (same  material  as  in  No.  279), 
cow  fed  (with  14.43  lbs.  same  hay  as  in  No.  281) 
24  lbs.,  goat  fed  (with  27.81  lbs.  same  hay  as  in 
No.  281),  9 oz. 

7.  03 

0.  27 

15.1 

26.73 

38.48 

2. 01 

283 

Cotton-seed  meal  (same  material  as  in  No.  289) 
(in  first  trial  fed  with  15.74  lbs.  same  hay  as  in 
No.  281;  in  second  trial  with  15. 88  lbs.),  4$  lbs. 

7.  03 

0.  27 

15.1 

26.  73 

38.48 

2.01 

284 

Cotton-seed  hulls,  steer  Yellow  2 (fed  with  6 lbs. 
same  cotton -seed  meal  used  in  No.  282)  18  lbs.; 
steer  Lophorn  (fed  with  7$  lbs.  same  cotton-seed 
meal  as  in  No.  282),  21  lbs. 

12.  35 

1.65 

4.  22 

43.48 

35.56 

2.  74 

285 

Cotton-seed  feed  (bulls  and  meal,  3:1),  steer  Yel- 

12.  35 

1.65 

4.22 

43.48 

36.  56 

2.  74 

low  2 fed  24  lbs. ; steer  Lophorn  fed  28$  lbs.  hulls 
and  meal. 

7.  03 

6.27 

15. 1 

20.73 

38.  48 

2.  01 

280 

Cotton-seed  hulls,  steer  Lophorn  (fed  with  10$  lbs. 
same  cotton-seed  meal  as  in  No.  282),  21  lbs. 
steer  Yellow  (fed  with  9 lbs.  same  cotton-seed 
meal  as  in  No.  282),  18  lbs. 

12.  35 

1.05 

4.  22 

43.48 

35. 56 

2.  74 

287 

Cotton-seed  feed  2 : 1 (same  material  as  in  Nos.  282 

12. 35 

1.65 

4.22 

43.48 

35.  56 

2.  74 

and  280),  steer  Lophorn  fed  31£  lbs.  steer  Yellow 
2 fed  27  lbs. 

7.03 

0.  27 

15.1 

26. 73 

38.48 

2.01 

288 

Corn  meal,  208.9  gm 

12.  08 

1.32 

8.  79 

1.55 

71.25 

4.39 

^9 

Corn  meal  (same  material  as  in  No.  288,  fed  to 
goat,  gray,  with  708.8  gin.  samo  crimson  clover 
bay  as  in  No.  281,  and  to  goat,  black,  with  549.3 
gm.),  300  gin. 

12.68 

1.32 

8.  79 

1.55 

71.25 

4.  39 

290 

291 

Corn-and-cob  meal,  800.4  gm 

Corncobs  (fed  with  652.3  gm.  corn  meal),  148.1  gm . 

12.43 

11.35 

1.  23 

7.91 

8.00 

67.1 

3. 32 

292 

Corn-and-cob  meal  (samo  material  as  in  No.  290; 
fed  to  black  goat  with  539.3  gm.  samo  crimson 
clover  hay  as  in  No.  281,  and  to  gray  goat  with 
406  gm.),  300  gm. 

12.  43 

1.23 

7.91 

8.0.0 

07.1 

3.  32 

293 

Cotton-seed  bulls,  sterr  No.  1 (led  with  9.3  lbs.  cot- 
ton-seed meal),  17.2  lbs. ; steer  No.  2 (fed  with  8.13 
lbs.  cotton  seed  meal),  15.0  lbs. 

11.71 

2.  48 

5.44 

44. 18 

31.40 

4.81 

294 

Cotton-seed  feed, meal  and  bulls, 2:1  (same  bulls 
as  in  No.  293,  20.5  lbs.)  23J  lbs. 

8.  32 

0.  38 

43.  27 

6. 17 

26.  44 

!>,  42 

295 

Cotton-seed  hulls,  steer  No.  3 (fed  with  95.9  lbs. 
cotton-seed  meal),  14.1  lbs.;  steer  No.  4 (fed  with 
8.20  lbs.  cotton-seed  meal),  12.4  lbs. 

11.71 

2.48 

5.  44 

44.18 

31.40 

4.81 

290 

Cotton-seed  feed  (meal  and  bulls)  1A:1  (same 
hulls  as  in  No.  295);  steer  No.  3 fed  23.7  lbs. ; steer 
No.  4 fed  20.40  lbs. 

8.  32 

6.38 

43.  27 

6. 17 

26.  44 

9.42 

Kos.  282-292:  Emerv  ami  Kilgore,  North  Carolina  Sta.  Bill.  97  (1894),  pp.  114-132. 
Nos.  293-290:  Emory  and  Kilgore,  North  Carolina  Sta.  Bui.  118  (1895),  pp.  240-242. 
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animals  {arranged  by  Slates ) Continued. 


Digestion  coefficients. 

o p 
u ® 
© 6 
_o  .E 
a t-‘ 
S o 

£ £ 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

282 

Cow  Miss  Ha- 

66.  82 

69.9 

19.77 

88. 12 

46.  83 

43.  84 

92.37 

ley. 

Goat,  gray 

83.  95 

87.0 

37. 98 

96. 12 

100.  00 

71.02 

91.55 

283 

Cow,  1st  trial . 

67.46 

69.5 

36.5 

82.  87 

9.  64 

56.  58 

87.91 

Cow'  2d  trial.. 

74.  86 

77.7 

31.77 

84. 19 

29.41 

74.60 

86.  85 

Average. 

71.6 

73.6 

34.1 

83.5 

19.5 

60.5 

90. 1 

284 

Steer  Yellow  2 

48.46 

48.9 

25.  79 

49.  79 

53.60 

83.  04 

Steer  Lophoru 

43.  39 

43.5 

34.89 

43.  39 

48.  88 

75.  74 

Average. 

45.  88 

46.2 

28.  24 

46.5 

51.2 

79.  39 

285 

Steer  Yellow  2 

54.95 

57.9 

28.  87 

60.  98 

49.  03 

55.  31 

86.  96 

Steer  Lopliorn 

51.  54 

52.2 

33.  01 

62.  33 

43.  55 

51.76 

84.  20 

Average. 

53.  25 

55.1 

30.  94 

61.65 

46.  59 

53.54 

85.  58 

28G 

Steer  Lophoru 

42.  66 

42.9 

28. 40 

42.  93 

50.77 

72.  79 

Steer  Yellow  2, 
1st  trial. 

40.61 

41.3 

5.77 

52.  98 

37.12 

50.  64 

Steer  Yellow  2, 
2d  trial. 

45.  64 

45.9 

31.77 

46.  56 

51.83 

82.  16 

Average . 

41. 1 

44.5 

25.3 

47.1 

48.4 

72.8 

287 

Steer  Lophoru 

52.  04 

52.7 

30.  27 

61.55 

43.12 

53.  55 

83.  08 

Steer  Yellow  2, 
1st  trial. 

51.86 

52.8 

22.  08 

63. 18 

52. 53 

44.23 

77.  22 

Steer  Yellow  2, 
2d  trial. 

55.  23 

56.  5 

31.  59 

66. 16 

46.54 

54.70 

87.  30 

Average . 

52. 42 

53.7 

28.  55 

63.11 

46.  33 

51.51 

82.97 

288 

Goat,  gray 

86.89 

87.7 

66.  89 



94.  22 

80.47 

289 

Goat,  gray 

Goat,  black . . . 

98. 00 
86.  70 

98.1 

88.0 

91. 90 

77.  34 
39.  86 

34.46 

100.  00 
100.  00 

98.  20 
97.  09 

Average . 

92.  35 

93.1 



58.  00 



100.  00 

97.65 

290 

291 

Goat 

78. 73 
43. 34 

79.8 

65.21 
21. 13 

47.67 
49.  7 

85.  84 
36.  48 

84.  59 

292 

Goat,  black... 

74.  28 

75.4 

48.  51 

1.59 

88.  09 

84.79 

Goat,  gray 

82.  84 

84.0 

43.34 

85.  52 

90.  60 

82.  20 

Average . 

78.  6 

79.7 



45.  93 

43.  55 

89.  35 

83.50 

293 

Steer  No.  1 

46.  26 

40.2 

49.  23 

22.  54 

45. 12 

53.  89 

82. 48 

Steer  No.  2 

43.85 

43.8 

46.  05 

64.  02 

47.  24 

49.  77 

74.  26 

Average . 

45.  00 

45.0 

47.  64 

43.48 

46. 18 

51.83 

78.  36 

294 

Steer  No.  1 . . . 

55.53 

39.  20 

65.16 

45.  21 

56.  15 

86.  04 

Steer  No.  2 

54.58 



37.  37 

62.  88 

47. 18 

53.49 

82.  36 

Average 

55.  00 

....... 

38.  29 

64.02 

46.  20 

54.82 

84.20 

295 

Steer  No.  3 

45.  50 

45.4 

49.  54 

51.59 

45.  03 

54.  20 

93.  76 

Steer  No.  4. . . 

43.  03 

43.5 

26.05 

48.31 

45.  72 

52.81 

65.  53 

Average. 

44.  27 

44.5 

37.  80 

49.  95 

45.  68 

53.51 

79.  65 

296 

| Steer  No.  3... 

56.  68 

38.  29 

64.  61 

49.  70 

56.  78 

91.49 

j Steer  No.  4... 

55.  39 



29.  50 

65.56 

45.  78 

55.  93 

79.  18 

' 

Average 

56.  04 



33.  90 

65.  09 

47.74 

56.36 

85.  34 

Remarks. 


Cow,  Spot. 


In  calculating  the  digesti- 
bility ol' cotton  seed  hulls 
alone,  the  digestibility  of 
cotton  seed  wag  assumed 
from  average  figures. 
These  were  dry  matter 
73.3 ; organic  matter,  76.4 ; 
ash,  31.5;  protein,  87.8; 
fiber,  46.4 ; nitrogen-free 
extract,  61.5,  and  fat,  89.7 
per  cent. 


Average  Nos.  284  and  286. 


Digestibility  of  corncobs 
computed  by  assuming 
same  digestibility  for 
corn  meal  as  when  fed 
alone. 


Digestibility  of  cotton-seed 
bulls  alone  computed  by 
assuming  digestibility  of 
cotton-seed  meal  from 
average  figures,  as  in  No. 
286. 
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'Paulk  2. — Data  for  digestion  experiments  with 


Number  of 
experiment. 

Kind  and  amount  of  food  per  day. 

Composition  of  food. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

freo 

ex- 

tract. 

Fat. 

NORTH  CAROLINA  station— continued. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

297 

Timothy  hay  (old  hay),  2$  lbs 

9.35 

3. 50 

5. 13 

29.41 

50.  69 

1.91 

298 

Timothy  hay  (same  material  as  in  No.  297),  36  oz. .. 

9.  35 

3. 50 

5.13 

29.41 

50.  69 

1.91 

Cotton-seed  meal,  2J  oz 

9.  76 

6. 25 

43. 12 

4.  96 

26. 44 

9.46 

299 

Timothy  hay  (same  material  as  in  No.  297,  fed  with 

9.35 

3.50 

5.13 

29.41 

50.69 

1.91  : 

with  2|  oz.  cotton-seed  meal),  36  oz. 

300 

Timothy  hay,  33  oz 

10.88 

4.06 

5.  34 

30.  76 

47.  04 

1.91 

Cotton-seed  meal  (same  material  as  in  No.  298), 

9.76 

6.25 

43.12 

4.96 

26.  44 

9.46 

21  oz. 

301 

Timothy  hay  (same  material  as  in  No.  300,  fed  with 

10.  88 

4.  06 

5.  34 

30.  76 

47. 04 

1.91 

2|  oz.  cotton-seed  meal),  33  oz. 

302 

Timothy  hay,  32  oz 

10.88 

4.  06 

5.34 

30.  76 

47. 04 

1.91 

Cotton-seed  meal,  4oz 

9.  76 

6.  25 

43. 12 

4.96 

26.44 

9.  46 

303 

Timothy  hay  (fed  with  4 oz.  cotton-seed  meal), 

10.  88 

4.  06 

5.  34 

30. 76 

47.  04 

1.91 

32  oz. 

304 

Timothy  liay.  26  oz 

10  88 

4.  06 

5.  34 

30.  76 

47.  04 

1.91 

Cotton  seed  meal,  6J  oz 

9.  76 

6.  25 

43. 12 

4 96 

26.  44 

9.46 

305 

Timothy  hay  (fed  with  oz.  cotton-seed  meal), 

10.88 

4.06 

5. 34 

30.76 

47.04 

1.91 

26  oz. 

300 

Timothy  hay,  20  oz 

10.  88 

4.06 

5.  34 

30.  76 

47.  04 

1.91 

Cotton-seed  meal,  10  oz 

9.  76 

6.25 

43. 12 

4.96 

26.  44 

9.46 

307 

Timothy  hay  (fed  wit  h lOoz.  cotton-seed  meal),  20  oz . 

10.  88 

4.  06 

5.34 

30.  76 

47. 04 

1.91 

308 

Timothy  hay,  18  oz 

10.88 

4.  06 

5.34 

30.  76 

47.  04 

1.91 

Cotton-seed  meal,  18  oz . 

9.  76 

6.  25 

43. 12 

4.96 

26.  44 

9.46 

309 

Timothy  hay  (fed  with  18  oz.  cottonseed  meal),  18  oz 

10.  88 

4.06 

5.  34 

30.  76 

47.  04 

1.91 

310 

Timothy  hay,  36  oz 

10.  88 

4.06 

5.34 

. 

30.  76 

47.  04 

1.91 

Nos.  297-310 : Emery  and  Kilgore,  North  Carolina  Sta.  Bui.  148  (1898),  pp.  284-299. 
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animals  ( arranged  by  States ) — Continued. 


%-i  +3 

Digestion  coefficients. 

u o 
© 2 

s'5 
B ft 

}z 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Asli. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Kemarks. 

297 

Sheep  No.  1 . . . 
Sheep  No. 2... 

Per  ct. 
54. 12 
48.35 

Per  ct. 
57.8 
49.3 

Per  ct. 
22. 56 
23. 46 

Per  ct. 
34. 43 
32. 53 

Per  ct. 
52.  30 
43.  60 

Per  ct. 
60.34 
55.  82 

Per  ct. 
22.40 
12.  72 

Feces  collected  10  days. 

Average. 

51.2 

53.6 

23.  00 

33. 50 

48.0 

58.1 

17.  60 

298 

Sheep  No.  1... 
Sheep  No.  2. . . 

57.04 
53.  59 

58.2 

55.1 

28.54 
17.  08 

52.  51 
48.  88 

57.  97 
45.  85 

62.  95 
61.31 

49.  05 
51.09 

In  this  and  experiment  No. 
299  the  effect  is  shown  of 
increasing  amounts  of 
cotton  seed  meal  in  the 
ration.  Digestibility  of 
hay  calculated  by  assum- 
ing same  digestibility 
of  cotton  seed  meal  as  in 
No.  287. 

299 

Average . 

Sheep  No.  1... 
Sheep  No.  2. . . 

55.  30 

55. 97 
52.13 

56.7 

57.0 

53.8 

22.8 

28.  16 
16.  63 

50.7 

32.44 

24.28 

48.9 

52.  04 
45.84 

62. 1 

63.0 

61.30 

50.1 

35.74 
36.  69 

Average. 

54.1 

55.4 

22.4 

28.4 

48.9 

62.2 

36.2 

300 

Slieep  No.  1 . . . 
Sheep  No. 2... 

56.  70 
50. 54 

58.0 

52.0 

30.  66 
11.78 

58. 19 
51.65 

51.02 

43.33 

62.01 
57.  81 

64.78 

63.39 

Average. 

53.6 

55.0 

21.2 

55.9 

47.2 

59.9 

64.1 

301 

Sheep  No.  1. . . 
Sheep  No.  2 .. . 

55.  29 
48.  60 

56.5 

50.5 

30.  55 
9.  32 

37.  97 
26.  99 

51.09 
43.  29 

62.  03 
57.  63 

54.37 
52.  42 

Average . 

52.0 

53.0 

19.9 

32.5 

47.2  - 

59.8 

53.4 

302 

Sheep  No.  1. . . 
Sheep  No.  2 . . . 

50.  67 
47.13 

52.5 

49.1 

13.  40 
7.  35 

56. 10 
53.  77 

43.73 
39.  74 

56.  68 
53.  29 

62.  29 
60.66 

Average . 

48.9 

50.8 

10.4 

54.9 

41.7 

55.0 

61.5 

303 

Sheep  No.  1 . . . 
Sheep  No. 2... 

47.  78 
43.73 

49.6 

45.7 

9.  87 
2.  55 

23.  39 
18. 17 

43.68 

39.60 

56. 34 
52.  70 

45.11 

42. 12 

Average . 

45.8 

47.7 

6.2 

20.8 

41.6 

54.5 

43.6 

304 

Sheep  No.  1.. . 
Sheep  No. 2... 

51.58 

54.4 

59.  80 
61.  37 

43.  04 
42.  43 

57.  67 
56.93 

79. 19 
70.  26 

51.37 

53.8 

A verage . 

Sheep  No.  1.. . 
Sheep  No.  2. . . 

51.5 

54.1 

60.  6 

42.7 

42.  91 
42.  25 

57.3 

57. 14 
56.  25 

74.7 

66.  28 
44.  51 

305 

46. 16 
45.  52 

48.8 

47.7 

3.80 
4.  06 

Average . 

45.8 

48.3 

3.  9 

42.6 

44.  21 
34.  68 

56.7 

69. 17 
64.  67 

55.4 

85.26 
84.  48_ 

306 

Sheep  No.  1 . . . 
Sheep  No.  2.. 

61.93 
56.  27 

64.2 

50.0 

21.09 
8.  26 

72.80 
70.  04 

Average . 

59.1 

61.6 

14.7 

71.4 

39.5 

06.9 

84.9 

307 

Sheep  No.  1. . . 
Sheep  No.  2... 

56.24 
47.  73 

58.3 
50.  ’ 

13.  22 

12.  68 

44.04 
33.  76 

71.3 
65.  55 

74.33 

71.65 

Average . 

52.0 

54. 2 

38.9 

26.  89 
28.  79 

68.4 

71.91 
65.  67 

73.0 

89.  35 
87.  82 

308 

Sheep  No.  1. .. 
Sheep  No.  2... 

62.75 
60.  06 

64.8 

62.1 

20.  22 
26.  61 

75.98 
75.  23 

Average . 

61.4 

63.5 

27.4 

75.6 

27.8 

68.8 

89.0 

309 

Sheep  No.  1... 

51.7 

51.  1 

22.09 

23.69 
25.  99 

77.  89 
68.  00 

87.50 
78.  57 

Sheep  No.  2... 

46. 73 

48.1 

18.67 

Average . 

49.  24 

49.6 

20.83 

24.  84 

46.83 
37.  60 

72.95 

69.  05 
63.  08 

83.  03 

53.  09 
45.  27 

310 

Sheep  No.  1 . .. 
Sheep  No.  2. .. 

58.  03 
50.34 

59.2 

51.6 

33.05 
24.  43 

39.17 

30.93 

A verage . 

54.2 

55.4 

28.7 

35.1 

42.2 

60.1 

49.2 

CO 


Table  2. — Data  for  digestion  experiments  with 


<4- 

Composition  of  food. 

s a 

!*§ 
p & 

£ x 
© 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

311 

NORTH  CAROLINA  STATION— continued. 
Crab-grass  hay,  sheep  No.  1,  32  oz.;  sheep  No.  2, 

Per  ct. 
13.  02 

Per  ct. 
5.58 

Per  ct. 
4. 35 

Per  ct. 
36.  65 

Per  ct. 
39. 50 

s 

Per  ct. 
1.  SO 

312 

36  oz. ; sheep  Nos.  3 and  4,  26  oz. 

OREGON  STATION. 

A7hole  corn  silage  (dent,  overripe,  slightly  frosted, 

73.72 

1.97 

1.  79 

7.47 

13.03 

1.  60 

313 

silage  lirst  class),  1,589  gin. 

Whole  corn  silage,  cooked  (same  material  as  in 

61.6 

2.95 

2.69 

11.20 

20.14 

2.40 

314 

No.  312),  1,226  gm. 

Cheat  hay  (Bromus  secalinus) , 16  lbs 

7.00 

9.  09 

C.  0G 

31.  80 

44.1 

1.95 

315 

Clover  hay,  15  lbs 

4.27 

8.50 

14.84 

28.83 

40. 20 

3.35 

316 

PENNSYLVANIA  STATION. 

Corn  fodder  (air  dry,  10  percent  loss  in  drying), 

9.  58 

5.  05 

4.G1 

29.45 

49.  99 

1.05 

steers  Nos.  1,  2, 3,  and  4,  fed  9.2, 5.4, 9.4,  and  11 
lbs.,  respectively. 

Corn  meal,  steers  Nos.  1,  2,  3,  and  4,  fed  11, 9.5,  11, 

10. 05 

1.60 

8.53 

2. 05 

73.20 

4.  57 

317 

and  11  lbs.,  respectively. 

Corn  fodder  (air  dry,  15.55  per  cent  loss  in  drying), 
steer  No.  1 fed  7.45  lbs. ; steer  No.  4 fed  8 lbs. 
Corn  meal,  steers  Nos.  1 and  4 each  fed  7 lbs 

6. 55 

5.80 

6.  53 

29. 20 

50. 27 

1.  65 

5.  70 

1.  55 

8.  87 

2. 80 

77. 15 

3.  93 

Cotton-seed  meal,  steers  Nos.  1 and  4 each  fed  3.50 

8.70 

6.  85 

40.18 

5.18 

26.69 

12.40 

318 

11)8. 

Corn  fodder,  steer  No.  2 fed  3.6  lbs;  steer  No.  3 

6.55 

5.  80 

6.53 

29.20 

50.  27 

1.  65 

fed  5.65  lbs. 

Corn  meal,  steers  Nos.  2 and  3 each  fed  14  lbs 

5.70 

1.55 

8.87 

2.80 

77. 15 

3. 93 

319 

Hay,  11  lbs 

6.  75 

4.95 

5.  82 

28.  37 

52.  98 

1. 13 

Corn  meal,  7 lbs 

9.  45 

1.50 

10.  44 

2.  00 

72.31 

4.  30 

Cotton  seed  meal,  3.5  lbs 

8.70 

6.  85 

40. 18 

5.  18 

26.  09 

12.40 

320 

Hay,  steer  No.  2 fed  3.4  lbs. ; steer  No.  3 fed  9.6  lbs. . 

6.  75 

4.  95 

5.  82 

28.  37 

52.98 

1.13 

Corn  meal,  steer  No.  2 fed  13.2  lbs.  j steer  No.  3 fed 

9.45 

1.50 

10.44 

2.00 

72.31 

4.30 

321 

14  lbs. 

Corn  stover  (fine,  clean,  no  mold;  in  barn  6 weeks 

15.  53 

6.  36 

a 5. 76 

25.87 

44.  49 

1.99 

322 

before  using).  Steer  No.  1,  11.4  lbs.  in  period 
No.l;  11.7  lbs.  in  period  No.  2.  Steer  No. 2, 11.3 
lbs.  in  period  No.  1;  11.1  lbs.  in  period  No.  2. 

Uncured  pasture  grass  (as  cut),  79.4  lbs 

74.49 

2.71 

5. 45 

6.  67 

10. 57 

1.12 

No.  311 : Emery  and  Kilgore,  North  Carolina  Sta.  Bui.  148  (1838),  ]>■  292. 
Nos.  312,  313 : Irish,  Oregon  Sta.  Bui.  6 (1890),  pp.  6,  7. 

Nos.  314,315:  Shaw  and  French,  Oregon  Sta.  Bui.  47  (1897), p.  7. 

Nos.  316-320:  Frear,  Pennsylvania  Sta.  Rpt.  1886,  pp.  1J9--U1. 

No.  321 : Armsby  and  Frear.  Pennsylvania  Sta.  ltpt.  1887,  p.  148. 

No.  322:  Armsby  and  Caldwell,  Pennsylvania  Sta.  Rpt.  1888,  p.  b4. 
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animals  {arranged  by  States ) — Continued. 


Digestion  coefficients. 

i ® 
© a 

s s 

s Cl 
ft  M 
<0 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

1 Nitro- 
gen- 
tree 
ex- 
tract. 

Fat. 

311 

Sheep  No.  1 . . . 

Per  ct. 
53. 45 

Per  ct. 
54.3 

Per  ct. 
42. 62 

Per  ct. 

Per  ct. 
63.  74 

Per  ct. 
51.83 

Per  ct. 
42.  21 

Sheep  No.  2... 

51.43 

52.4 

38.  57 

.50 

59.  37 

52. 13 

45.  33 

Sheep  No.  3. . . 

47.46 

47.5 

46.  73 

G.  89 

50. 19 

49.  63 

49.  78 

Sheep  No.  4. . . 

50.  2G 

50.3 

49.74 

60.10 

50.  35 

32.  98 

Average . 

50.7 

51.1 

44.4 

58.4 

51.0 

42.6 

312 

Sheep 

63.  G 

07.8 

32.0 

45.4 

59.2 

71.1 

86.11 

313 

68.  G 

73.7 

31.0 

39.4 

70.3 

74.7 

87.2 

314 

Steer 

45.0 

47.3 

23.0 

42.0 

46.0 

49.0 

32.0 

315 

62 

64.8 

37 

63 

59 

71 

55 

316 

Steer  No.  1 . .. 

7G.  1 

11.9 

56.8 

69.5 

82.7 

79.8 

Steer  No.  2 . . . 

81.0 

25.8 

63.8 

77.0 

85.9 

86.0 

Steer  No.  3 . . . 

74.  1 

9.  7 

55.3 

72.0 

80.2 

66.5 

Steer  No.  4 . . . 

74.0 



.6 

58.5 

74.1 

79.7 

73.1 

317 


318 


319 


320 


321 


322 


Remarks. 


Amount  of  dry  matter  fed 
was  too  small. 

Do. 

Feces  collected  G days. 

Do. 


Feces  collected  5 days. 


76.3 

58.  6 

73.1 

60.6 

82.1 

79.3 

76.3 

71.0 

Steer  No.  1 . .. 

72.  2 

18.7 

72.5 

Steer  No.  4 . . . 

74.8 

31.7 

74.8 

68.0 

78.8 

88.0 

Average . 

73.5 



25.2 

73.6 

64.3 

79.0 

79.5 

Steer  No.  2 ... 

76.8 

13.5 

60.9 

68.9 

82.3 

68.3 

Steer  No.  3 ... 

76.5 



14.8 

61.9 

56.5 

84.  1 

60.2 

Average . 
Steer  No.  1 ... 

76.6 

14. 1 

61.  4 

62.7 

65.4 

51.5 

83.2 

78.4 

79.4 

67.2 

67.8 

78.0 

72.7 

36.3 

71.2 

74.8 

Steer  No.  4 ... 

71.6 



34.7 

Average . 
Steer  No.  2 ... 

72.1 

35.  5 

73.0 

06.2 

58.4 

40.0 

78.9 

81.2 

72.9 
72.  8 

73.7 

12.  00 

Steer  No.  3 ... 

68.4 



26.2 

63.  3 

44.3 

76.  3 

57.7 

Average . 

71.0 

19.1 

64.7 

42.1 

78.7 

65.2 

Steer  No.  1, 

62.0 

63.7 

41.9 

49.6 

67.4 

04.2 

50.5 

1st  period. 

Steer  No.  2, 

62.4 

64.1 

48.9 

54.8 

64.9 

64.5 

54.2 

1st  period. 
Steer  No.  1, 

62.4 

63.6 

42.5 

49.7 

48.1 

68.3 

04.4 

2d  period. 

Steer  No.  2, 
2d  period. 

61.1 

62.4 

46.2 

52.8 

05.2 

62.5 

55.  8 

Average . 

62.0 

03.5 

44.9 

51.7 

66.4 

63.9 

52.1 

Cow 

68.7 

70.0 

65.5 

74.3 

72.5 

54.7 

Do. 


Do. 


Do. 


Do. 


Amids  assumed  to  be  all  di- 
gested ; 42.3  per  cent  true 
albuminoids  digested. 


It  was  calculated  that  55.5 
per  cent  albuminoids  was 
digested. 


a Contained  95  per  cent  amids. 
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Iable  2. — Data  for  dii/eslion  experiments  with 


Vi  -*-j 

° a 

Composition  of  food. 

MS 

fz;  k 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber 

Nitro 

gen- 

free 

ex- 

tract. 

Fat. 

323 

Pennsylvania  station— continued. 

Dried  pasture  grass  (same  material  as  in  No.  322, 
caret  Lilly  dried  over  furnace).  Amount  equiva- 
lent to  that  fed  in  No.  322. 

Per  ct. 
aU.  49 

Per  ct 
0 2.71 

Per  ct. 
a 5. 45 

Per  ct. 
a 0. 67 

Per  ct. 
ol0.  57 

Per  ct. 
a 1.12 

324 

1 Uncured  soiling  rye  (somewhat  mature),  80  lbs 

84.33 

1.33 

2. 50 

4.72 

C.  35 

.77 

325 

Uncured  soiling  clover  (mature  beads,  brown  at 
last  feeding),  60-80  lbs. 

86. 64 

2.33 

3.43 

3.  06 

5.  73 

.81 

326 

Uncured  soiling  corn  (immature,  not  hardened), 
100  lbs. 

90. 04 

1.  22 

1.72 

2. 70 

3.  92 

.40 

327 

Uncured  sweet  corn  (ears  in  roasting  stage),  4,500 
gm. 

86.54 

1. 13 

1.88 

3.  32 

6.71 

.42 

328 

Uncured  dent  corn,  thin  seeded  (ears  .just  form- 
ing), 3,538  gm. 

70.  87 

1. 19 

1.G4 

5.22 

11.48 

.60 

329 

Uncured  dent  corn,  thick  seeded  (ears  well  formed, 
scarcely  glazed),  3,463  gm. 

77.25 

1.05 

1.82 

5.77 

13.  27 

.84 

330 

Uncured  dent  corn,  thick  seeded  (ears  not  com- 
menced to  form),  3,000  gm. 

86. 35 

1.01 

2.02 

3.  52 

6.  40 

.70 

331 

Pasture  grass  dried  (mainly  blue  grass  and  white 
clover,  cut  with  lawn  mower;  dried  in  bouse), 
9,000  gm. 

12.  29 

7.41 

20.45 

16.41 

38.41 

5. 13 

332 

Early  Amber  sorghum  (2  weeks  after  coming  into 
tassel),  3.000  gm. 

78.05 

4.  30 

1 

5.38 

22. 23 

64.93 

3. 10 

333 

Corn  silage  (in  milk,  silo  rapidly  idled),  45  lbs 

72.8 

1.48 

2.  35 

7.13 

15.25 

1.51 

334 

Corn  silage  (in  milk,  silo  slowly  filled),  35  lbs 

71.07 

1.43 

2.34 

7.10 

16.41 

1.65 

335 

Corn  fodder  (in  milk,  field  cured),  16  lbs 

27.22 

4.41 

4.83 

24.43  | 

36.62 

2.49 

336 

Ensilage  com  fodder  (Burrill  and  Whitman  corn, 
no  ears,  only  nubbins,  cut  immature,  and  dried 
under  cover),  1,000  gm. 

11.46 

4. 1G  | 

4.91 

1 

24.90 

50.44 

4.13 

Nos.  323:  Armsby  and  Caldwell,  Pennsylvania  Sta.  Rpt.  1888,  p.  61. 

Nos.  324-326:  Frear,  Caldwell,  Holter,  and  Sweotser,  Pennsylvania  Sta.  Rpt  1888,  pp.  83-91. 
Nos.  327-331 : Frear,  Caldwell,  and  Holter,  Pennsylvania  Sta.  Rpt.  1889,  pp.  74-89. 

No.  332 : Frear,  Caldwell,  and  Holter,  Pennsylvania  Sta.  Rpt.  1889,  p.  95. 

Nos.  333-335 : Armsby  and  Caldwell,  Pennsylvania  Sta.  Rpt.  1889,  pp.  125-131. 

Nos.  336 : Frear,  Pennsylvania  Sta.  Rpt.  1890,  pp.  52. 
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animals  ( arranged  by  States) — Continued. 


v-  -+-S 

Digestion  coefficients. 

c s 

U 2 

Ms 

II 

fc  g 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

323 

Cow 

Per  ct. 
71.3 

Per  ct. 
71.4 

Per  ct. 
55.5 

Per  ct. 
71.5 

Per  ct. 
76.7 

Per  ct. 
72.0 

Per  ct. 
60. 1 

324 

Steer  No.  1 

Steer  No.  2 

73.2 
73.6  j 

74.8 

75.7 

56. 1 
55.5 

79.7 

79.1 

78.9 

79.6 

69.7 
70.  6 

74.8 

74.2 

Average . 

73.4 

75.3 

55.8 

79.4 

79.2 

70.1 

74.5 

325 

Steer  No.  1 

Steer  No.  2 

67.3 

64.9 

69.2 

67.0 

56.7 

53.4 

68.3 

65.8 

52.9 

52.3 

79.2 

76.1 

66.1 

63.0 

Average . 

66.1 

68.1 

55.0 

67.0 

52.6 

77.6 

64.5 

326 

Steer  No.  1 

Steer  No.  2 

70.2 

67.2 

71.1 

68.5 

63.5 

57.9 

79.9 

76.4 

75.6 

73.8 

67.7 

04.0 

37.5 

42.6 

Average . 

68.7 

69.8 

60.7 

78.1 

74.7 

665.8 

40.1 

327 

Sheep  No.  1 . . . 
Sheep  No.  2... 

78.0 

76.5 

78.9 

77.2 

68.6 

69.0 

77.3 

77.7 

75.6 

74.2 

81.4 

79.6 

74.4 

73.4 

Average . 

77.3 

78.1 

68.8 

77.5 

74.9 

80.5 

73.9 

328 

Sheep  No.  1 . . 
Sheep  No.  2... 

68.0 

67.2 

69.0 

68.6 

52.2 

46.3 

55.9 

56.8 

61.4 

60.1 

74. 1 
74.1 

73.4 

71.6 

Average . 

67.6 

68.8 

49.3 

56.3 

60.7 

74.1 

72.5 

329 

Sheep  No.  1... 
Sheep  No.  2... 

73.4 

70.9 

74.9 

72.0 

43.9 

48.1 

63.7 

56.3 

68.0 

64.8 

78.8 

76.7 

83.8 

81.2 

Average . 

72.2 

73.5 

46.0 

60.0 

66.4 

77.8 

82.5 

330 

Sheep  No.  1. .. 
Sheep  No.  2... 

73.7 

71.4 

74.7 

72.2 

61.1 

00.7 

75.2 

72.4 

72.0 

70.8 

75.3 

74.6 

81.6 

76.1 

Average . 

72.5 

73.5 

60.9 

73.8 

71.4 

74.9 

78.9 

331 

Steer  No.  1 

Steer  No.  2 

75.6 

71.9 

75.8 

74.1 

50.5 

45.5 

76.4 

74.0 

76.5 

74.5 

77.1 

73.8 

74.9 

74.0 

Average . 

73.8 

75.0 

48.0 

75.2 

75.5 

75.4 

74.4 

332 

Sheep  No.  1... 
Sheep  No.  2. .. 

61.7 

60.9 

62.7 

61.6 

39.8 

46.5 

42.6 

57.8 

45.3 

41.7 

70.8 

70.7 

67.0 

67.0 

Average . 

61.3 

62.2 

43.1 

40.2 

43.5 

70.8 

67.0 

333 

Steer  No.  1. . . 
Steer  No.  2 .. 

60.0 

67.0 

61.8 

68.1 

28.0 

40.0 

44.3 

48.0 

60.0 

67.0 

63.0 

70.0 

85.0 

87.0 

Average . 

63.5 

65.0 

34.0 

46.1 

03.5 

66.5 

86.0 

334 

Steer  No.  1 

Steer  No. 2 ... 

62.0 

61.0 

63.4 

62.7 

39.0 

19.0 

47.3 

43.2 

56.  0 
56.0 

67.0 

66.0 

86.0 

86.0 

Average 

61.5 

63.1 

29.0 

45.2 

56.0 

60.5 

80.0 

335 

Steer  No.  1 

G8.  0 

70.  0 

51.0 

73.0 

69.0 

70.0 

65.0 

80.0 

79.0 

Steer  No.  2 .. 

64.0 

05.3 

47.0 



Average 

66.0 

67.7 

49.0 

44.0 

71.0 

67.5 

79.5 

330 

Sheep  No.  1 . . 
Sheep  No.  2. . 

50.9 

53.7 

52.5 

54.7 

21.4 

34.2 

20. 1 
28.1 

45.5 

40.6 

57. 1 
61.4 

74.0 

82.2 

Average 

52.3 

i 53.6 

27.8 

24.1 

46.1 

59.2 

78.1 

Remarks. 


It  was  calculated  that  03. 2 
per  cent  albuminoids  was 
digested. 


It  was  calculated  that  09.6 
percent  true  albuminoids 
was  digested. 


It  was  calculated  that  47  J) 
per  cent  true  albuminoids 
was  digested. 


It  was  calculated  that  42.7 
per  cent  true  albuminoids 
was  digested. 

It  was  calculated  that  66.5 
per  cent  true  albuminoids 
was  digested. 


It  was  calculated  that  71.3 
per  cent  true  albuminoids 
was  digested. 


Uneaten  residues  ranged 
from  150  to  1,600  gins. 


a Before  drying. 


b Incorrect  in  report. 
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Tablf,  2. — Data  for  digestion  experiments  with 


Composition  of  food. 

1 

& g 

C <U 

S P< 
0 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Pat. 

337 

PENNSYLVANIA  STATION— continued. 
Field-cured  ensilage  corn  fodder  (same  material  as 

Per  ct. 
36.  51 

Per  ct. 
3.  67 

Perct. 

3.49 

Perct. 

21.64 

Per  ct. 
31.53 

Per  ct. 
3. 16 

338 

in  No.  336,  Held  cured,  poor),  9,000  gra. 

Silage,  coarse  (same  material  as  in  No.  336,  ensiled ; 

80. 08 

1.28 

1.21 

6.63 

9.  75 

1. 05 

339 

fresh  from  silo,  cut  long  and  not  tramped),  15,000 
gm. 

Silage,  cut  fine,  crushed  (same  material  as  in  Na. 

80.40 

1.31 

1.20 

7. 10 

9.23 

7.6 

340 

336,  ensiled,  cut  short,  crushed,  tramped  in  silo) ; 
steer  fed  20,000  gm.,  sheep  fed  2,600  gm. 

Clover  and  timothy  hay  (large  proportion  clover 

13.  28 

4. 87 

6.  06 

30.  77 

42.  80 

3. 12 

341 

poorly  cured,  cut  late,  bad  lodged  and  become 
wet),  6,000  gm. 

Uncured  silage  corn  (dent  corn,  small,  tbin  seeded, 

75. 13 

1.  00 

2.43 

5.08 

15.  32 

1.04 

342 

kernels  unglazed). 

Cncured  silage  corn  (dentcorn,  small,  thick  seeded, 

77. 11 

1.17 

2. 14 

5.  07 

13.  61 

.90 

343 

kernels  glazing). 

Uncured  silage  corn  (large,  thin  seeded,  milk  stage) 

78.63 

1.00 

2.13 

5.07 

12.48 

.69 

344 

Uncured  silage  corn  (large,  thick  seeded,  milk  stage) 

76.  80 

1.04 

2.10 

5.  34 

13.  45 

1.21 

345 

Uncured  silage  corn  (dent  tor  silage,  thin  seeded, 

85.  54 

1.06 

1.99 

3.  91 

6.  98 

9.52 

346 

silking),  3,000  gm. 

Uucured  silago  corn  (dent  corn,  thin  seeded,  glaz- 

68.  65 

1.12 

2.  65 

5.  29 

21.05 

1.  26 

347 

ing),  2,500  gm. 

Barn-cured  silage  corn  (dent  corn,  thin  seeded, 

62.0 

1.31 

3.09 

6. 09 

26. 10 

1.41 

348 

nearly  mature),  720  gm. 

Uncured  silage  corn  (dent,  thick  seeded,  glazing), 

69.11 

1.11 

2.29 

5.22 

20. 95 

1.32 

349 

2, 500  gm . 

Barn-cured  silage  corn  (thin  seeded,  kernels 

74.98 

1.19 

1.98 

5.80 

15.28 

.77 

350 

dented  and  hardening),  714.7  gm. 

Barn-cured  silago  corn  (thick  seeded,  milk  stage), 

71.15 

1.32 

2.  06 

7.  06 

17.49 

.92 

351 

709.3  gm.,  684.7  gm. 

Barn-cured  silago  corn  (dent,  thin  seeded,  silk- 

80.  39 

1.17 

2.00 

6. 18 

9.91 

.35 

352 

ing),  504  gm. 

Uncured  silage  corn  (dent,  thin  seeded,  glazing), 

74.  69 

1.04 

1.97 

5.  58 

16.28 

.44 

353 

2,000  gm. 

Barn-cured  silago  corn  (dent,  thin  seeded,  ma- 

53. 12 

1.33 

3.73 

7.  30 

33.  03 

1.49 

354 

ture),  728  gm. 

Barn-cured  silago  corn  (dent,  thick  seeded,  ma- 

48.8 

1.49 

3.25 

9.31 

35.54 

1.61 

355 

ture),  504  gin. 

Uucured  silago  corn  (thin  seeded,  kernels  harden- 

74.  63 

.94 

1.45 

6.  02 

16. 50 

.46 

356 

ing),  2,000  gm. 

Barn-cured  silage  corn  (thick  seeded,  milk  stage), 

76. 47 

l.u 

1.41 

G.  13 

14.33 

.55 

357 

504  gm. 

Corn  fhddor,  green  (whole  plant,  milk  stage),  2,000 

76.86 

1.04 

2. 10 

5.34 

13.45 

1.21 

358 

gm. 

Corn  fodder  (same  material  as  in  No.  357,  field 

29.3 

3.49 

6. 43 

21.24 

36.  81 

2.  73 

359 

cured),  6,500  gm. 

Corn  fodder  (same  material  as  in  No.  357,  field 

29.3 

3. 49 

6.  43 

21.  24 

36.81 

2.  73 

360 

cured),  700  gm. 

Corn  silage  (same  material  as  in  No.  357),  15,000  gm . 

81.3 

1.02 

1.80 

5.  22 

9.  21 

1.42 

361 

Corn  silage  (same  material  as  in  No.  357),  2,000  gm. 

81.3 

1.02 

1.80 

5.22 

9.  21 

1.42 

362 

Corn  silage  (same  material  as  in  No.  357),  15,000  gm. 

81.  44 

1.  00 

1.  89 

5.64 

8.84 

1.19  | 

Nos.  337-340:  Frear,  Pennsylvania  Sta.  Kept.  1890,  pp.  54-G8. 
Nos.  341-344:  Armsby,  Pennsylvania  Sta.  Kpt.  1891,  p.  23. 
Nos.  345-350:  Armsby,  Pennsylvania  Sta.  ltop.  1892,  p.  28. 
Nos.  351-356:  Ibid.,  p.  29. 

Nos.  357-362 : Ibid.,  p.  16. 
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animals  ( arranged  by  States ) — Continued. 


Digestion  coefficients. 

as 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gon- 

Iree 

ex- 

tract. 

Fat. 

Remarks. 

3:17 

Steer  No.  1 . ... 
Steer  No.  2 

Per  ct. 
63.9 
57.6 

Per  ct. 
66.2 
60.5 

Per  ct. 
25.0 
9.9 

Per  ct. 
35.9 
22.4 

Per  ct. 
74.3 
60.7 

Per  ct. 
65.5 
59.9 

Per  ct. 
84.2 
65.7 

It  was  calculated  that  22.2 
per  cent  albuminoids  was 
digested. 

Average . 

60.8 

63.4 

17.7 

29.2 

70.5 

62.7 

74.9 

338 

Steer  No.  1 

Steer  No.  2 .. 

65.9 

68.2 

67.3 

68.0 

46.3 

39.7 

48.  5 
44.9 

77.8 

72.6 

70.3 

66.1 

85.2 

83.7 

It  was  calculated  that  38.5 
per  cent  albuminoids  was 
digested. 

Average . 

66.0 

67.7 

43.0 

46.7 

75.2 

68.1 

84.5 

333 

Steer  No.  1 . .. 
Sheep  No.  1... 
Sheep  No.  2.  . 

68.1 

56.0 

51.5 

70.4 

59.4 
53.8 

35.9 

7.3 

19.4 

44.0 

22.0 
21.0 

77.6 

67.7 
59.5 

69.7 

57.3 

52.6 

70.  6 
69.0 
07.5 

It  was  calculated  that  32  per 
cent  true  albuminoids  was 
digested. 

Average  - 

53.8 

56.6 

13.3 

21.5 

63.6 

54.9 

68.3 

340 

Steer  No.  1 

Steer  No.  2 

55.3 

54.3 

55.9 

55.1 

44.8 

39.9 

37.4 

37.9 

54.4 

52.1 

59.4 

59.5 

58.0 

58.1 

Average . 

54.8 

55.5 

42.4 

37.7 

53.3 

59.5 

58.0 

341 

342 

Average  r e • 
suits, 2 sheep 

63.6 

67.3 

65.9 

69.2 

64.2 

65.6 
69.9 

67.7 

70.7 
70.  0 

10.7 

20.0 

29.0 

37.1 

58.0 
59.2 

60.0 
02.6 

69.0 

51.0 

51.3 

64.8 

58.7 
65.2 

67.7 

40.0 

70.7 

73.1 

72.6 

73.7 

71.2 

•76.8 

76.2 

73.3 

67.  4 
80.0 

74.3 

84.8 

343 

344 

345 

do 

do 

do 

346 

(lo 

66.3 

68.6 

4.9 

347 

72.6 

73.9 

34.8 

61.6 

47.2 

81.2 

82.3 

* 

348 

do 

64.7 

6G.5 

(15.7) 

48.5 

33.2 

75.6 

85.9 

349 

66.9 

69.0 

24.5 

53.2 

60.1 

74.  0 

79.3 

350 

do 

61.0 

62.7 

24.2 

44.3 

50.4 

69.2 

74.6 

351 

G5.  5 

66.4 

51.1 

62.8 

09.0 

65.5 

57.3 

352 

do 

70.8 

72. 2 

39.  6 

52.3 

61.7 

78.1 

72.3 

353 

do 

69. 1 

70.7 

13.6 

57.7 

42.8 

77.8 

78.0 

354 

do 

70.  1 

72.0 

6.0 

48.8 

00.2 

77.0 

77.8 

355 

66.6 

68.4 

19.5 

44.3 

58.6 

74.0 

69.4 

356 

do 

62.6 

04.  G 

23.3 

43. 1 

60.0 

68.0 

72.1 

357 

69.9 

68.5 

G7.  08 
67.  72 

71.  5 
70.2 

09.9 

70.0 

35.1 

67.8 
62.5 

76.0 

72.9 

73.9 

73.2 

66.5 

67.1 

79.3 

81.8 

70.8 

81.6 

Result  not  considered  satis- 
factory. 

358 

Steer  A 

32.3 

Steer  B 

61.5 

Average . 

67.4 

70.0 

37.6 

58.6 

74.4 

66.8 

79.2 

359 

Sheep  A 

62.5 
54.  03 

64.7 

57.4 

38.1 

5.6 

55.8 
45.  0 

68.1 

57.6 

61.6 

77.8 

57. 5 

76.5 

Do. 

360 

72.1 

66.5 

74.  5 
08.7 

30.7 

28.5 

60.4 

54.4 

79.6 

72.1 

l 

361 

89.7 

70.  3 

67.3 

89.6 

362 

Steer  A 

81.  0 

82.2 

75.3 

72.7 

02.8 

85.5 

80.6 

81.0 

73.6 

91.0 

Results  with  this  stoer 

72.  8 

87.7 

probably  abnormal. 

Averago . 

77.3 

77.  8 

51.4 

66.8 

83.1 

70.9  1 

89.4  1 

1590!) — No.  77 5 
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Table  2. — Data  for  digestion  experiments  with 


Number  of 
experiment. 

Composition  of  food. 

Kind  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen 

free 

ex 

tract. 

Fat. 

PENNSYLVANIA  STATION — continued. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

363 

Corn  silage  (same  material  as  in  No.  357),  2,000  gm. 

81.44 

1.00 

1.80 

5.64 

8.84 

1. 19 

364 

Cotton  seed  feed  (seed  and  bulls,  5:1) 

TEXAS  STATION. 

13.07 

2.55 

8.43 

32.54 

40.  66 

2.75 

365 

Sorghum  (cut  when  in  dough  state;  fed  green) 

70.0 

1.  97 

1.81 

8.  50 

15. 93 

1.13 

366 

Cotton-seed  bulls 

9.  99 

3.07 

4.72 

52.44 

27.  75 

2.  00 

367 

Corn  fodder,  “pulled  and  topped”  (blades  and 
tops  of  stalks) . 

UTAH  STATION. 

11.77 

8.51 

6.81 

27. 09 

43.  07 

2. 74 

368 

Uncured  timothy  (freshly  cut),  50  lbs 

60.  65 

2.46 

2.  05 

11.88 

22.  07 

0.  94 

369 

Timothy  hay  (dried  in  field),  50  lbs.  when  green 

13.8 

5.  76 

4.48 

27.54 

46.91 

1.54 

370 

Field-cured  shredded  corn  fodder  (flint  corn,  en- 
tire plant,  kernels  glazed,  finely  shredded), 
steer  No.  1 fed  5,873  gm. ; steer  No.  2 fed  7,814  gru. 

18.  64 

6.09 

6.87 

17.90 

47.91 

2.  59 

371 

Alfalfa  bay  (first  crop,  fair  quality),  steer  No.  1 
fed  9,268.5  gm. ; steer  No.  2 fed  7,056  gm. 

14.61 

8.45 

11.54 

26.11 

36.9 

2.39 

372 

Timothy  hay  (slightly  mixed,  fair  sample),  steer 
No.  1 led  3,080.5  gm. ; steer  No.  2 fed  6,658  gm. 

13. 10 

5.  87 

5.  84 

31.62 

42. 08 

1.49 

373 

Wheal  bran  (71.5  per  cent)  and  shorts  (28.5  per 
cent)  (fed  with  same  shredded  corn  fodder  as  in 
No.  370)  (bran  to  fodder  1 : 1.7)  3,645  gm. 

9.  72 

4.  26 

14.14 

8.28 

60. 13 

3.48 

No.  363 : Armsby,  Pennsylvania  Sta.  Kept.  1892,  p.  16. 

No.  364:  Armsby  and  Hess,  Pennsylvania  Sta.  Rpt.  1894,  p.  48. 

No.  365:  Harrington,  Adriance,  anil  Tilson,  '1'exas  Sta.  Bui.  13  (1890),  p.  37. 

Nos.  306, 367:  Harrington,  Wipprecht,  and  Adriance,  Texas  Sta.  Bui.  15  (1890),  pp.87, 88. 
Nos.  368, 369 : Cutter,  Utah  Sta.  Bui.  16  (1892),  p.  5. 

Nos.  370-373 : Widtsoe,  McLaughlin,  and  Stewart,  Utah  Sta.  Bui.  54  (1897),  Pl>.  145-149. 
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animals  ( arranged  by  States ) — Continued. 


Number  of 
experiment. 

Digestion  coefficients. 

Subject  of 
experiment. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Asli. 

Pro- 

tein. 

Filler. 

Nitro- 
gen- 
freo 
ex- 
tract. 

Fat. 

Remarks. 

363 

364 

Per  ct. 
66.  2 

Per  ct. 
67.5 

ner  ct. 
33.3 

Per  ct. 
57.0 

Per  ct. 
70.9 

Per  ct. 
69.  9 

°er  ct. 
87.4 

Steer  No.  1 

Steer  No. 2... 
Steer  No.  3 

42.0 

45.0 

43.0 

42.6 

47.2 

43.9 

20.0 

24.6 

36.0 

32.0 

41.0 

28.0 

33.0 

32.0 

53.0 

59.0 

50.0 

83.0 

80.0 
84.0 

Feces  collected  7 days. 

Average . 

43.3 

44.5 

15.0 

36.0 

31.0 

54.0 

84.0 

365 

Cow  No.  1 

Cow  No.  2 

73.3 
73. 1 

75.8 

75.6 

43.8 

39.5 

55.7 
51.  1 

75.0 

74.0 

78.2 

78.7 

81.6 

81.3 

* 

Average . 

73.2 

75.7 

41.6 

53.4 

74.5 

78.3 

81.4 

366 

Steer  No.  1 

Steer  No.  2 

Steer  No.  3 

Steer  No.  4 

Steer  No.  5 

40.2 

35.0 

45.4 

41.4 

47.5 

41.6 

44.6 
46.9 
41.0 
47.8 

1.8 

24.4 
5.8 

32.6 

38.4 

3.3 
2.6 

11.6 

3.6 

7.3 

55.0 
48.7 
57.  6 
40.3 

54.1 

23.4 
12.9 

37.7 

37.4 

40.8 

58.2 

85.8 

80.3 

83.8 

82.3 

Two  experiments  combined 

Average . 

42.4 

44.5 

20.6 

5.7 

52.1 

30.4 

78. 1 

367 

Steer  No.  1 

Steer  No.  2 

59.  0 
00.5 

64.7 

05.5 

0.  00 
0. 14 

54.2 

56.6 

71.1 

71.7 

61.9 

62.0 

71.9 

70.6 

Average . 

59.7 

65.1 

0.10 

55.4 

71.4 

62.2 

71.2 

36S 

Steer  No.  3 

Steer  No.  4 

Steer  No.  5 

03.27 
64.60 
62.  71 

05.3 

00.7 

64.9 

32.  63 

33.  03 
30.  98 

48.02 
48.  50 
47.81 

57.  60 
54.26 
55.  00 

65.  38 

66.  08 
65.  80 

52.  03 

53.  78 
53.  60 

Experiments  Nos.  368  anc 
369  to  test  digestibility  o 
green  and  dry  timothy. 

Average . 

63.  53 

65.6 

32.  21 

48.11 

55.  62 

65.  75 

53.14 

369 

Steer  No.  1 

Steer  No.  2 

63.73 
64.  35 

66.1 

66.7 

31.  32 

32.  06 

47.  61 
49.  32 

56.  42 
55.09 

67.28 
68.  40 

51.23 
53.  30 

Average . 

64.04 

66.4 

31.  69 

48. 10 

55.75 

67.  84 

a52. 36 

370 

Steer  No.  1 

Steer  No.  2 

65.  39 
63.  06 

67.5 

65.3 

33.32 
33.  75 

57.57 
55.  99 

78.  21 
73.  60 

65. 19 
63.  06 

76. 16 
78. 88 

Experiment  covered  7 days 

Average 

64.  23 

06.4 

33.54 

56.  78 

75.91 

64.13 

77.  52 

371 

Steer  No.  1 . . . 
Steer  No.  2. . . 

59.  58 
60.74 

61.5 

63.0 

41.72 
39.  97 

70.  27 
70.  33 

44.09 

47.25 

71.39 

72.21 

54.  09 
47.  05 

Do. 

A vcrage 

60. 16 

62.3 

40.  85 

70.  30 

45.  67 

71.80 

50.57 

372 

Steer  No.  1. . . 
Steer  No.  2. . . 

58.  51 
57.  28 

60.8 

59.5 

25.  62 
26. 14 

46.  59 
44.30 

57.  92 

58.  78 

65.57 
| 61.09 

37.  94 
38. 14 

Do. 

Average 

57.  90 

60.2 

25. 88 

45. 45 

58.35 

03.33 

38.  04 

373 

Steer  No.  1... 
Steer  No.  2... 

. 58.14 
. 02.23 

0. 07 

7. 50 

75. 75 

18.  33 

04.25 

44.  98 

Experiment  covered  7 days 

Average 

. 60.19 

1 

a Incorrect  in  report. 
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Tablk  2. — Data  for  digestion  experiments  with 


Composition  of  food. 

u ® 

fi 

s ~ 
"A  g 

Kiml  and  amount  of  food  per  day. 

Wa- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

Tree 

ex- 

tract. 

Eat. 

WISCONSIN  STATION. 

Per  cl. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

374 

Clover  hay,  700  gm 

16. 07 

4.10 

11.37 

27.37 

40.  56 

1.56 

375 

Malt  sprouts  (soaked  in  water  and  fed  warm) 
(fed  with  600  gm.  same  clover  hay  as  in  No.  374.), 
175  gm. 

11.97 

3.  75 

21.0 

11.  99 

50.0 

1.29 

376 

Cotton-seed  meal  (fed  with  700  gm.  same  clover 
hay  as  in  No.  374),  175  gm. 

7.  59 

0.48 

44.0 

2.  77 

25. 72 

13. 44 

377 

Field-cured  fodder  corn  (Sibley  Sheep  Tootli  vari- 
ety; mature),  cow  Bessie  fed  20  lbs. ; cow  Bunn 
fetl  26.17  lbs. 

38. 58 

2.  70 

4.  32 

35.  99 

17.  03 

1.38 

378 

Corn  silage  (same  material  as  in  No.  377),  cow  Bes- 
sie fed  43.07  lbs. ; cow  Bunn  fed  55  lbs. 

62.  37 

1.44 

2.77 

7.  84 

24.13 

1.22 

No.  374-376:  Annsby,  'Wisconsin  Sta.  Bpt.  1884,  pp.  71-75. 
Nos.  377,  378:  Woll,  Wisconsin  Sta.  Ept.  1889,  p.  113. 
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animals  ( arranged  by  States ) — Continued. 


Number  of 
experiment. 

Subject  of 
experiment. 

Digestion  coefficients. 

Remarks. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

374 

Sheep  No.  1, 

50.8 

51.6 

48.0 

47.1 

56.8 

26.2 

In  average  for  fat,  results 

1st  period. 

for  sheep  1.  period  1,  ex- 

Sheep  No.  2, 

51.1 

51.9 



47.0 

47.2 

57.  1 

40.2 

eluded. 

1st  period. 

Sheep  No.  1, 

51.5 

52.5 

50.2 

46.8 

57.5 

40.9 

2d  period. 

Sheep  No.  2, 

53.7 

54.5 

52.4 

49.3 

59.0 

48.6 

2d  period. 

Average. 

51.8 

52.6 

49.4 

47.7 

57.6 

42.7 

375 

67. 1 

67.  2 

80.2 

32.  9 

68.  1 

104.  6 

376 

Sheep  No.  1 . . . 

81.8 

81.3 

89.2 

69.3 

103.  9 

Sheep  No. 2... 

80.4 

80.0 



88.1 



66.2 

102.5 

Average . 

81.1 

80.7 



88.7 



67.8 

103.2 

377 

Cow  Bessie  ... 

60.9 

62.  8 

23.2 

51.2 

58.9 

66.0 

70.4 

Cow  Bunn 

58.8 

59.6 

14.9 

46.4 

53.4 

64.0 

66.7 

Average. 

59.8 

61.2 

19.0 

48.8 

56.1 

65.0 

68.5 

378 

Cow  Bessie  . . . 

63.4 

65.3 

21.2 

52.2 

48.9 

71.6 

82.7 

Cow  Bunn 

02.9 

65.0 

18.2 

55.3 

45.4 

71.8 

82.1 

Average . 

63.1 

65.2 

19.7 

53.7 

47.1 

71.7 

82.4 
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DATA  FOR  DIGESTION  EXPERIMENTS,  CLASSIFIED  ACCORDING 
TO  ANIMALS  AND  FEEDING  STUFFS  USED. 

The  following  table  summarizes  the  results  of  the  digestion  experi- 
ments, arranging  the  coefficients  for  the  several  materials  according 
to  the  different  animals  experimented  upon.  The  table  also  includes 
maximum,  minimum,  and  average  figures. 

Table  3. — Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages. 

DIGESTION  BY  RUMINANTS. 


Digestion  coefficients. 


Kef- 

er- 

ence 

No. 


17 

20 

90 


203 

204 
41 

44 


368 

26 


322 

47 


7 

27 

330 

328 
326 
345 

329 

343 

344 
357 
342 


Number  of 
animals. 


2 sheep  . . 
2 sheep  .. 
4 sheep  . . 


2 sheep  . . 
1 sheep  . 

1 8heej)  . . 

2 sheep  . . 


Steers  . . . 
2 sheep  . . 


1 cow 

2 sheep  . . 


2 sheep  . . 
2 sheep  .. 

2 sheep  . . 
2 sheep  . . 
2 sheep  .. 
2 sheep  .. 
2 sheep  . . 
2 sheep  . . 
2 sheep  .. 
2 sheep  . . 
2 sheep  . . 


Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

I*ro- 

tein. 

Fiber 

Nitro 

gen- 

lree 

ex- 

tract 

Fat. 

Green  fodder. 

MEADOW  GRASSES. 

P.  ct. 

r.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

Hungarian  meadow  grass,  nearly  full 

70.9 

72.2 

58.  3 

69.3 

74.4 

70.0 

83.  5 

grown,  beginning  to  bloom. 

Hungarian  meadow  grass,  more  ad- 

67.2 

68.0 

58.7 

61.3 

71.3 

67.8 

01.2 

vanced  than  in  No.  017,  quite  woody. 

Hungarian  meadow  grass 

63.4 

65.6 

39.0 

62.4 

67.8 

65.  8 

52.3 

Maximum 

70.9 

72.2 

58.7 

69.3 

74.4 

70.  0 

83.5 

Minimum 

63.4 

65.6 

39.0 

61.3 

67.8 

65.8 

52.3 

Average 

67.2 

68.6 

52.2 

04.3 

71.2 

67.9 

65.  7 

Barnyard  millet,  early  bloom 

73.5 

72.  9 

60.  1 

68.1 

73.9 

75.7 

04.4 

Barnyard  millet,  late  bloom 

67.2 

67.7 

61.2 

73.2 

70.0 

64.5 

61.  1 

Barnyard  millet,  from  bloom  to  early 

61.5 

61.8 

58.  1 

57.3 

58.8 

64.4 

59.8 

seed,  succulent  to  slightly  woody. 

do 

64.2 

65.4 

52.7 

47.2 

62.8 

68.4 

71.7 

Maximum 

73.5 

72.9 

66. 1 

73.2 

73.9 

75.7 

71.7 

Minimum 

01.5 

61.8 

52.7 

47.2 

58.8 

64.4 

59.8 

Average 

06.6 

07.0 

59.5 

61.5 

.... 

66.5 

68.3 

64.3 

Timothy 

(33.  5 

05.6 

32.2 

48.  1 

55.6 

65.  7 

53.1 

Timothy  rowen,  two-thirds  grown, 

64.8 

66.  4 

45.  2 

71.7 

63.8 

67.8 

52.9 

with  clover  and  line  grasses,  not  very 

succulent. 

Pasture  grass  as  cut 

68.7 

70.0 

49.7 

65.  5 

74.3 

72.5 

54.7 

Mixed  grass  rowen,  including  some 

65.  6 

67.4 

46.2 

07.4 

62.6 

71.0 

55.  2 

CEREAL  PLANTS. 

— 

Barley,  full  bloom  and  week  following  . 

61.6 

66.  5 

55.  9 

70.4 

56.3 

72.8 

62.2 

Barley,  heads  three-fourths  grown  to 

67.  1 

68.  5 

52.8 

73.1 

65.2 

69.  6 

57.6 

Average 

65.  9 

67.  5 

54.4 

71.8 

60.8 

71.2 

59.9 

Dent  corn  fodder,  thick  seeded,  ears 

72.5 

73.5 

60.9 

73.8 

71.4 

74.9 

78.9 

had  not  begun  to  form. 

Dent,  corn  lodder,  thin  seeded,  ears 

■17.0 

68.  8 

49.3 

56.3 

60.7 

74. 1 

72.5 

.just  forming. 

Dent  corn  fodder,  soiling,  immature, 

68.  7 

(39.8 

60.7 

78.  1 

74.7 

05.8 

40. 1 

kernels  not  hardened. 

Dent  corn  fodder,  thin  seeded,  ears  in 

04.2 

70.0 

69.0 

07.7 

71.2 

74.3 

milk  stage. 

Dent  corn  fodder,  thick  seeded,  cars 

72.  2 

73.5 

46.0 

60.0 

66.4 

77.8 

82.5 

well  formed,  kernels  scarcely  glazed. 

Bent  corn  fodder  silage,  large,  thin 

05.  9 

67.7 

29.0 

60.0 

58.7  I 

72.6 

67.4 

seeded  in  milk  stage. 

Dent  corn  fodder  silage,  large,  thick 

09.  2 

70.7 

37.1 

62.  C 

65.2 

73.7 

80.0 

seeded,  in  milk  stage. 

Dent  corn  fodder  silage,  whole  plant, 

a69.  9 

71.5 

35.1 

61.4 

67.8 

73.9 

79.3 

milk  stage. 

Dent  corn  fodder,  small  thick  seeded, 

67. 3 

69.9 

20.0 

59.2 

64.8 

73.1 

73.  3 

kernels  glazing. 

1 

1 

a Results  for  one  sheep  excluded. 
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Table  3.— Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages — Continued. 

DIGESTION-  BY  RUMINANTS— Continued. 


Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

I 

Or- 

ganic 

mat- 

ter. 

ligesti 

Ash. 

on  coe 

Pro- 

tein. 

Bciem 

Fiber. 

s. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Green  fodder— Continued. 

cebeal  plants— continued. 

P.ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

346 

2 sheep  .. 

Dent  corn  fodder,  thin  seeded,  kernels 

66.3 

68.6 

4.9 

51.6 

40.0 

76.8 

84.8 

348 

2 sheep  . . 

glazing. 

Dent  corn  fodder,  thick  seeded,  kernels 

64.7 

66.5 

(15.7) 

48.5 

33.2 

75.6 

85.9 

glazing. 

352 

2 sheep  . . 

Dent  corn  fodder,  thin  seeded,  kernels 

70.8 

72.2 

39.6 

52.3 

61.7 

78.  1 

72.3 

glazing. 

341 

2 sheep  .. 

Dent  corn  fodder,  small  thin  seeded, 

63.6 

65.6 

16.7 

58.0 

51.3 

70.7 

76.2 

kernels  unglazed. 

355 

2 sheep  . . 

Dent  corn  fodder  silage,  thin  seeded, 

66.6 

68.4 

19.5 

44.3 

58.6 

74.0 

09.4 

kernels  hardening. 

Maximum 

72.5 

73.5 

60.9 

78. 1 

74.7 

78.1 

85.9 

Minimum  

63.6 

65.6 

4.9 

44.3 

33.2 

65.8 

40.  1 

Average  of  14  experiments 

67.8 

69.8 

35.6 

59.7 

60.2 

73.7 

74.  1 

Before  kernels  have  glazed : 

Maximum 

72.5 

73.5 

60.9 

78.1 

74.7 

77.8 

82.5 

Minimum 

64.2 

67.7 

29.0 

56.3 

58.7 

65.8 

40.1 

Average  of  8 experiments 

68.8 

70.7 

45.4 

65.2 

66.6 

73.0 

72.0 

After  kernels  have  glazed : 

Maximum 

70.8 

72.2 

39.6 

59.2 

64.8 

78.  1 

85.9 

Minimum 

63.6 

65.6 

4.9 

44.3 

33.2 

70.7 

69.4 

Average  of  6 experiments 

66.6 

68.5 

19.4 

52.3 

51.6 

74.7 

77.0 

22 

2 sheep .. 

Sweet  corn  fodder,  early  roasting  stage, 

66.8 

68.0 

50.7 

55.5 

54.3 

74.1 

78.3 

many  small  ears. 

25 

2 sheep .. 

Sweet  corn  fodder,  early  roasting  stage, 

73.2 

74.6 

50.4 

63.3 

65.0 

79.2 

78.0 

stalks  green. 

48 

2 sheep  . . 

Sweet  corn  fodder,  early  roasting  stage. 

68.5 

69.4 

58.3 

60.3 

62.9 

73.7 

70.3 

45 

2 sheep .. 

Sweet  corn  fodder,  roasting  stage,  sue* 

67.9 

68.9 

53.0 

60.7 

59.4 

73.5 

71.4 

culent. 

327 

2 sheep . . 

Sweet  corn  fodder,  roasting  stage 

77.3 

78.1 

68.8 

77.5 

74.9 

80.5 

73.9 

23 

2 sheep .. 

Sweet  corn  fodder,  two  weeks  later  than 

72.7 

73.9 

50.3 

66.5 

60.7 

78.3 

81.7 

No.  22,  stalks  and  leaves  yellow,  ears 

past  roasting. 

Maximum 

77.3 

78.1 

68.8 

77.5 

74.9 

80.5 

81.7 

Minimum 

66.8 

68.0 

50.3 

55.5 

54.3 

73.5 

70.3 

Average 

71.1 

72.2 

55.3 

64.0 

62.9 

76.6 

75.6 

16 

2 sheep  .. 

Oats,  beginning  bloom,  many  heads  not 

62.6 

64.5 

44.8 

75.3 

60.2 

63.1 

09.8 

lull  grown. 

40 

2 sheep  .. 

Oats,  early  seed  to  early  milk  stages 

62.1 

61.8 

66.4 

72.3 

54.6 

63.5 

70.2 

37 

1 sheep  .. 

Oats,  seeds  half  to  lull  grown,  stems 

53.8 

56.5 

40.1 

67.8 

43.5 

61.1 

67.5 

quite  woody. 

Maximum 

62.6 

64.  5 

06.4 

75.3 

60.2 

63.5 

70.2 

Minimum 

53.8 

56.5 

44.8 

67.8 

43.5 

61.1 

67.5 

Average 

59.5 

60.9 

53.4 

71.8 

52.8 

62.6 

69.2 

324 

2 steers.. 

Rye,  somewhat  mature 

73.4 

75.3 

55.8 

79.4 

79.2 

70. 1 

74  5 

342 

2 sheep.. 

Sorghum,  Early  Amber,  twTo  weeks 

61.3 

62.2 

43.1 

40.2 

43.5 

70.8 

67.0 

305 

2 cows . . . 

alter  tasseling. 

Sorghum,  cut  when  in  dough  state 

73.2 

75.7 

41.6 

53.4 

74.5 

78.3 

81.4 

Average 

67.3 

69.0 

42.4 

46.8 

59.0 

74.6 

74.2 

CLOVERS. 

0 

3 sheep  . . 

Crimson  clover,  from  just  before  to  just 
alter  bloom. 

67.9 

69.1 

56.1 

77.1 

56.1 

74.5 

66.5 

325 

2 steers.. 

Red  clover,  heads  maturo,  brown  at  last 

66.1 

68.1 

55.0 

67.0 

52.6 

77.6 

64.5 

19 

2 sheep .. 

Red  clover  rowen,  past  full  bloom  to 

59.3 

60.8 

43.4 

61.9 

52.5 

65.3 

60  ft 

early  seed, contaiuingoue-tenth  grass, 

mainly  timothy. 

72 


Table  3. — Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages — Continued. 

DIGESTION  BY  RUMINANTS— Continued. 


Ref- 

er- 

ence 

No. 


Number  of 
animals. 


Kind  and  condition  of  food. 


Oreen  fodder — Con  tinued . 


LEGUMES  OTHER  THAN  CLOVERS. 


28 


24 


4G 


2 sheep  . . 
2 sheep  . . 
2 sheep  .. 


Canada  peas,  vines  largo  and  succulent, 
three-fourths  grown  ; no  blossoms. 

Cowpea,  medium  heavy,  not  fully 
grown;  no  runners. 

Cowpea,  vine§  three-fourths  grown, 
medium  heavy. 


Average 


18 

42 

43 
21 


2 sheep  . . 

2 sheep  . . 
2 sueep  . . 
2 sheep  . . 


Soy  beau,  heavy  growth,  plants  in 
bloom. 

Soy  bean,  early  to  full  bloom,  succulent. 

Soy  bean,  from  bloom  to  early  seed 

Soy  bean,  seeds  formed  to  half  grown, 
stems  quite  hard. 


Maximum 
Minimum 
Average  . 


229 


2 sheep 


Common  or  spring  vetch  ( Vicia  eativa ) . 


230 

234 

237 


2 sheep  . . Hairy  vetch  ( Yicia  villona ) 

5 sheep do 

5 sheep do 


Maximum 

Minimum 

Average 

mixed  cnors. 


8 

200 

15 

39 

38 


2 sheep  . . 

3 sheep  . . 
2 sheep  . . 

2 sheep  . . 
1 sheep  . . 


barley  and  peas,  barley  full  bloom  and 
week  following ; peas  in  early  bloom . 

Oats  and  peas,  in  bloom 

Oats  anil  peas,  oats  .just  in  bloom  to 
full  bloom ; peas  in  bloom. 

Oats  and  peas,  oats  early  milk;  peas 
fairly  succulent,  lodged,  brown,  pods 
and  seeds  developed. 

Oats  and  peas,  oats  turning  yellow, 
stems  woody,  seeds  half  grown ; peas 
lodged,  some  blackened,  some  seeds 
full  grown. 


Maximum 
Minimum 
Average. . 


205 


3 sheep  . . 


Vetch  and  oats,  both  in  bloom 


Silage. 


MAIZE. 


82 

107 

113 

251 

333 

334 

338 

339 


2 sheep  . . 
4 sheep  .. 

3 sheep  . . 
2 heifers . 

2 steers  . . 

2 steers . . 

2 steers .. 

1 steer 


Southern  dent  corn,  no  ears  formed 

Southern  dent  corn,  immature,  a few 
ears  .just  forming. 

Southern  dent  corn,  large,  immature. . . 

Dent  corn,  immature,  grain  in  milk 
stage. 

Dent  corn  in  milk  stage,  silo  rapidly 
tilled. 

Dent  corn  in  milk  stage,  silo  slowly 
filled. 

Dent  corn,  “Burrilland  Whitman, "no 
ears,  some  nubbins  immature,  cut 
long  and  not  tramped  in  silo. 

Same  corn  as  in  No.  338,  cut  short, 
crushed,  and  tramped  in  silo. 


Digestion  coefficients. 


Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

L'en- 

free 

ex- 

tract. 

Fat. 

P.  ct. 

V.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

68.4 

71.3 

42.3 

82.0 

62.4 

71.0 

52.4 

70.3 

76.0 

23.9 

74.0 

57.5 

84.2 

59.4 

66.3 

72.1 

21.6 

77.2 

01.7 

77.0 

59.3 

68.3 

74.1 

22.8 

75.6 

59.6 

80.6 

59.4 

59.2 

66.0 

7.8 

78.8 

50.1 

72.0 

54.1 

58.6 

62.6 

24.8 

77.2 

47.3 

70.9 

50.1 

62.8 

67. 1 

22.7 

75.2 

49.8 

76.4 

57.7 

58.6 

62.3 

20.3 

G9.3 

40.9 

73.5 

54.3 

62.8 

67.1 

24.8 

78.8 

49.8 

76.4 

57.7 

58.6 

62.3 

7.8 

69.3 

40.9 

70.9 

50.1 

59.8 

04.5 

18.9 

75.1 

47.0 

73.2 

54.1 

61.8 

65.7 

17.3 

71.4 

44.2 

76.1 

58.0 

67.4 

76.4 

47.3 

81.1 

53.3 

78.2 

00.7 

75.4 

77.9 

49.5 

86.3 

68.3 

80.2 

78.9 

68. 1 

71.0 

38.5 

81.0 

61.8 

70.0 

69.2 

75.4 

77.9 

49.5 

88.3 

68.3 

80.2 

78.9 

67  4 

70.4 

38.5 

81.0 

53.3 

70.6 

66.  7 

70.3 

73.1 

45. 1 

82.8 

61.1 

70.3 

71.6 

53.4 

60.2 

46.2 

77.2 

43.5 

61.4 

— 

59.7 

70.2 

72.0 

49.4 

70. 1 

68.3 

76.0 

57.1 

64.4 

67.9 

31.2 

81.5 

57.5 

66.4 

73.6 

65.5 

66.0 

58.9 

79.0 

03.8 

61.5 

69.7 

61.4 

02.9 

41.9 

73.2 

49.1 

GO.  9 

70.3 

70.2 

72.0 

58.9 

81.5 

08.3 

7G.  0 

73.6 

61.4 

02.9 

31.2 

70.  1 

49.  1 

61.5 

57.  1 

65.4 

67.2 

45.  4 

76.1 

59.7 

07.7 

67.  7 

07.0 

68.4 

52.7 

74.8 

08.3 

67.9 

47.2 

03.2 

66.3 

14.9 

46.0 

73.8 

05.  0 

65. 3 

64.4 

65.8 

48.2 

64.8 

66.7 

G5.4 

67.8 

03.0 
GO.  0 

04.8 

49.0 

00.  0 
52.0 

07.5 

09.8 

04. 1 
09.3 

67.9 

83.6 

03. 5 

05.  0 

34.0 

40.1 

03.5 

00.5 

86.0 

01.5 

03.  1 

29.0 

45.2 

56.0 

60.5 

80.0 

GO.  0 

07.7 

43.0 

40.7 

75. 2 

08.  1 

84.5 

08.1 

70.4 

35.9 

44.0 

77.6 

69.7 

76.0 

73 


Table  3. Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages — Continued. 

DIGESTION  BY  RUMINANTS— Continued. 


Ref- 
er- Number  of 
ence  animals. 


No. 


339  2 sheep  . . 

300  1 steer . . . 


301 

302 

303 
208 


1 sheep 

2 steers 

1 sheep 

2 sheep 


378 


2 cows . . . 


312 

313 
49 


1 sheep  .. 
1 sheep  . . 
4 steers . . 


240  2 cows 

270  1 cow . 


119 

108 

83 


1 sheep  . . 
4 sheep  . . 

2 sheep  . . 


109 


2 sheep  . . 


114  3 sheep  . . 

253  2 heifers . 


84 


2 sheep  .. 


50 

51 
209 
190 
189 

117 

118 


4 steers.. 
4 steers. . 

2 goats  .. 

3 sheep .. 

4 sheep . . 
2 sheep  . . 
2 sheep  .. 


180  2 sheep  . . 

190  3 sheep  . . 


70  2 sheep  . . 

03  1 sheep  . . 


Kind  and  condition  of  food. 


Silage — Continued. 
maize — Continued. 

Same  corn  as  in  No.  338,  cut  short, 
crushed,  and  tramped  in  silo. 

Dent  corn  silage,  whole  plant,  milk 
stage. 

do 

do 

do 

Dent  corn  “Pride  of  the  North. well 
eared,  well  glazed. 

Dent  corn,  “Sibley  Sheep  Tooth,"  ma- 
ture  

Dent  corn,  overripe,  slightly  frosted... 

Samo  as  312  cooked 

Dent  corn,  fair  sample,  several  va- 
rieties. 

do 

do 

Maximum 

Minimum '. 

Average 

Flint  corn,  “Sanford,”  partly  glazed . . . 
Flintcom,  “Sanford," kernels  glazed.. 
Flint  corn,  “Sanford,”  many  ears  fully 
developed. 

Flint  corn,  “Sanford,”  ears  mature, 
kernels  glazed. 

Flint  corn,  “Sanford,”  mature 

Flint  corn,  “Sanford,"  mature 

Maximum 

Minimum 

Average 

Dent  corn  before  kernels  glazed : 

Maximum 

Minimum 

Average,  13  experiments 

Dontand  flint  corn  after  kernels  glazed : 

Maximum 

Minimum 

Average,  10  experiments 

Sweet  corn,  some  ears  fully  formed 

MISCELLANEOUS. 


Cowpea 

Soy  bean 

Soy  bean """"" 

Corn  and  soy  bean 

Millet  and  soy  bean 

Corn,  horse  beans,  and  sunflower  beads 
Corn,  horse  beans,  and  sunflower  plants . 

Dried  or  cured  fodders. 


meadow  grasses. 


Black  grass  (./ uncus  bulbosus) , fine 
quality. 

Black  grass  (J uncus  gerardi) , fair  qual- 
Ry,  shghtly  moldy,  bitter. 

Blue-joint  grass,  in  bloom 

Ulue-jomt  grass,  cut  late  in  July 


Average. 


Digestion  coefficients. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro 

gen- 

free 

ex- 

tract. 

Fat. 

P.  cl. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

53.8 

56.6 

13.3 

21. 5 

63.6 

54.9 

08.3 

72.1 

74.5 

30.7 

60.4 

79.6 

72.1 

89.7 

00.5 

68.7 

28.5 

54.4 

70.3 

67.3 

89.6 

77.3 

77.8 

51.4 

66.8 

83.1 

76.9 

89.4 

60.2 

67.5 

33.3 

57.6 

70.9 

09.9 

87.4 

73.8 

75.2 

25.9 

45.3 

72.9 

81.8 

76.9 

63.  1 

65.2 

19.7 

53.7 

47.1 

71.7 

82.4 

63.6 

67.8 

32.0 

45.  4 

59.2 

71.1 

86. 1 

68.6 

73.7 

31.0 

39.4 

70.3 

74.7 

87.2 

61.7 

64. 1 

32.0 

52.4 

56.7 

68.1 

80. 1 

rt68. 1 

rt49.  0 

a67.  0 

a90. 0 

53.2 

54.3 

26.9 

34.4 

43.2 

60.5 

66.  0 

77.3 

77.8 

51.4 

66.8 

83.1 

81.8 

89.7 

53.8 

56.0 

13.3 

21.5 

36.7 

54.9 

65.3 

65. 1 

67.1 

32.2 

49.3 

66.7 

68.6 

80.0 

569.  9 

72.5 

34.  4 

56.3 

72.1 

75.6 

72.9 

78.0 

80.2 

41.3 

08.  1 

77.9 

83.1 

80.9 

69. 1 

72.1 

12.2 

52.8 

75.2 

73.3 

82.6 

76.0 

77.9 

36.6 

73.3 

77.8 

78.5 

80.9 

75.7 

77.9 

39.8 

67.4 

78.5 

78.9 

87.2 

69.7 

58.7 

68.9 

71.9 

86.4 

78.2 

80.2 

41.3 

73.3 

78.5 

83.1 

87.  1 

69. 1 

72.1 

12.2 

52.8 

08.9 

71.9 

72.9 

73.1 

76.1 

32.9 

62.8 

75. 1 

76.9 

81.8 

77.3 

77.8 

51.4 

66.8 

83.1 

76.9 

89.7 

53.8 

56.6 

13.3 

21.5 

56.0 

54.9 

65.3 

65.  6 

67.  4 

34.3 

51.  3 

70.6 

67.4 

80.2 

78.2 

80.2 

41.3 

73.3 

78.5 

83.1 

87.2 

63.1 

65.2 

12.2 

39.4 

47.1 

71.1 

70  9 

70.8 

73.6 

30.3 

56.0 

70.0 

70.  1 

82.4 

68.  1 

70.1 

31.9 

51.0 

71.1 

71.8 

83.5 

59.6 

63.4 

30.3 

57.  5 

52.0 

72.5 

02.6 

49.  8 

53.8 

28.0 

55.3 

42.9 

61.2 

48.9 

50.0 

59.3 

56.  7 

75.7 

54.8 

52.0 

71.9 

68.  96 

71.0 

65.  04 

64.77 

74  94 

82.  13 

58.8 

59.  9 

58.41 

69.  44 

59.  24 

72.  19 

65.6 

67.8 

41. 1 

62.  7 

60.  1 

72.4 

76.7 

65.5 

09.3 

25.6 

58.0 

65.3 

73.7 

74.  1 

59.5 

65.  0 

60  6 

53.4 

52. 1 

69.0 

54.3 

57.  35 

49.0 

45.7 

68.6 

69.  8 

48.7 

70.2 

72.4 

68.6 

52.3 

39.  9 

41.8 

10.  0 

56.5 

36.5 

43.2 

37.0 

54.3 

55.8 

29.4 

03  4 

54.5 

55.9 

44.7 

a Excluded  from 


averages. 


b Average  ol'  2 trials. 


Tab 

Kef- 

er- 

euco 

No. 

182 

198 

314 

231 

311 

197 

183 

202 

91 

232 

270 

207 

275 

243 

64 

65 

75 

199 

72 

53 

66 

88 

67 

73 

57 

89 

297 

310 

95 

90 

112 

185 

369 

372 

191 


74 


/ention  coefficients  classified  bi / animals  and  food,  with  maxima,  minima,  and 
averages — Continued. 


DIGESTION  BY  RUMINANTS— Continued. 


Kind  and  condition  of  food. 


Dried  or  cured  fodders — Continued. 

meadow  grasses— continued. 

Branch  grass  ( Spartina  stricta  var. 
glabra),  coarse. 

Branch  grass  (Distichlys  spicata),  poor 
quality,  damp,  musty. 

Chess  or  cheat  (Bromus  secalinus),  ordi- 
nary quality. 

Crab  grass  

do 

Average 

Fox  grass  (Spartina  patens),  high 
marsh,  excellent  quality. 

Fox  grass  (Spartina  juncea  with  Spar- 
tina stricta  var.  glabra,  low  meadow 
grass) . 

Flat  sage  grass  ( Spartina  stricta  inari- 
tima). 

Hungarian  grass,  air  dry 

Johnson  grass 

Johnson  grass,  cut  when  panicles  were 
forming  for  bloom.  Wet  in  dull 
weather. 

Average - 

Barnyard  millet  in  late  bloom  a 

Cat-tail  millet  (Pennisetum  spicatum) 
cut  when  panicles  were  just  appear- 
ing.o 

Orchard  grass  (Daclylis  glomerata) 

Orchard  grass,  seven  to  ten  days  past 
bloom. 

Average 

Ked  top  (Agrostis  valgaris)  in  full 
bloom. 

do 

Average 

Redtop  mixed  with  some  sedgo 

Timothy  hay  in  early  bloom,  cut  Juty  9. 

Timothy  in  bloom,  or  very  near  it 

Timothy  hay  in  full  bloom 

Timothy  hay,  early  cut,  in  full  bloom. . 

Timothy  hay  past  bloom 

Timothy  hay,  ten  days  past  bloom,  cut 
July  24. 

Timothy  hay,  two  weeks  past  bloom.  . 
Timothy  hoy,  eighteen  days  pastbloom ; 
late  cut. 

Timothy  hay,  old 

do 

Timothy  bay,  general  crop  from  mow  . . 

do 

Timothy  hay,  mixed 

do 

Timothy  bay,  dried  in  field 

Timothy  hay,  fair  sample,  slightly 
mixed. 

Timothy  hay,  somewhat  mixed,  mostly 
timothy. 

jrage  results  of  two  trials. 


Digestion  coefficients. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

N itro- 
<T(iU- 
lree 
ex- 
tract. 

Fat. 

r.  ct. 
56.0 

P.  ct. 

P.  ct. 

P.  ct. 
62.  5 

P.  ct. 
52.  0 

P.  ct. 
54.  0 

P.ct. 

32.0 

36.6 

49.7 

48.9 

58.1 

51.7 

56. 4 

45.7 

45.0 

47.3 

23.0 

42.0 

46.0 

49.0 

32.0 

56.5 

58.9 

30.8 

55.1 

59.7 

58.0 

50.9 

50.7 

51. 1 

44.4 

58.4 

51.0 

42.6 

53.6 

55.0 

37.6 

59.1 

54.5 

46.8 

54.8 

54.5 

58.2 

59.3 

57.4 

53.1 

36.4 

53.0 





57.0 

51.0 

52.0 

24.0 

56. 1 

57.3 

62.0 

51.8 

60.4 

55. 1 

36.1 

65.0 

66.3 

47.4 

60.0 

67.6 

07.1 

63.9 

58.4 

62.2 

4.8 

38.1 

73.5 

59.3 

37.2 

54.5 

54.4 

50.1 

44.7 

57.8 

54.4 

39.5 

56.5 

58.3 

30.5 

41.4 

65.7 

56.9 

38.4 

57.4 

56.8 

03.  1 

63.7 

01.6 

51.0 

46.3 

62.3 

61.6 

68.4 

62.6 

60.5 

59. 1 

46.  1 

58.7 

59.  7 

60.5 

63.3 

56.3 

56.4 

54.4 

55.  8 

35.6 

58.5 

57.5 

54.4 

51.2 

56.6 

57.8 

59.5 

60.4 

55.4 

53.8 

57.6 

59.3 

24.3 

60.4 

61.2 

59. 1 

44.2 

61.8 

63.0 

33.7 

62.2 

61.3 

04.6 

50.8 

59.7 

61.2 

29.0 

61.3 

61.3 

61.9 

50.5 

40.0 

48.5 

10. 1 

37.2 

55.7 

45.6 

49.0 

60.4 

61. 1 

48.2 

58.9 

57.7 

63.7 

56.  9 

659.  3 

>42. 1 

552.  0 

>65.  7 

547.6 

65.7 

66.8 

41.8 

60.4 

62.  1 

71.8 

51.5 

55.  9 

56.  7 

42.7 

51.1 

56.  0 

57.4 

60.8 

54. 1 

55.  5 

28.0 

44.5 

51.7 

61.0 

34.6 

58.3 

59.4 

33.2 

50.0 

53.3 

63.  9 

58.3 

51.6 

52.4 

45.2 

42.8 

58. 9 

55.  0 

49.5 

50.7 

29.0 

40.8 

40.5 

57.8 

59.7 

51.2 

53.6 

23.0 

33.5 

48.0 

58.  1 

17.6 

54.2 

55.4 

28.7 

35. 1 

42.2 

06.  I 

49.2 

58.6 

00.  1 

39.  0 

44.  1 

56.4 

63.6 

74.3 

59.0 

00.2 

39.7 

47.6 

54.8 

64.7 

69. 8 

53.7 

58.0 

55.0 

29.4 

45.2 
48.  C 

48.7 

53.0 

60.7 

63.0 

50.6 

61.0 

64. 1 

60.4 

31.7 

48.  5 

55.7  i 

67.8 

52.3 

57.9 

60.2 

25.9 

45.  5 

58.4 

63.3 

38.0 

55.5 

50.0 



53.9 

57.3 

55.  3 

57.5 

b Excluded  from  averages. 


Table  3. Digestion  coefficients  classified  by  animals  and  foody  with  maxima , minima , and 

a verayes — Con  tinued . 

DIGESTION  BY  RUMINANTS— Continued. 


Digestion  coefficients. 


Ref- 

Number  of 

Or- 

ganic 

mat 

Nitro- 

er- 

Kind  and  condition  of  food. 

Dry 

Pro- 

tein. 

gen- 

ouee 

No. 

animals. 

mat- 

ter. 

Ash. 

Fiber. 

tree 

ox- 

Fat. 

ter. 

tract. 

Dried  or  cured  fodders — Continued. 

MEADOW  GRASSES— continued. 

P.  ct. 

P.ct. 

P.  ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.ct. 

120 

3 sheep.. 

Timothy  hay,  somewhat  mixed,  mostly 
timothy. 

55.0 

57.0 

27.8 

44.4 

52.5 

62.3 

39.5 

60.4 

62. 1 

71.8 

74.3 

05.7 

GO.  8 

48.2 

49.  5 

50.7 

23.0 

33.5 

40.5 

55.3 

17.6 

56.6 

57.9 

32.8 

46.9 

52.5 

62. 3 

52.2 



Beforo  or  in  bloom : 

Maximum 

65.7 

66.8 

48.2 

60.4 

62.1 

71.8 

60.8 

55.  9 

56.7 

41.8 

51.1 

56.0 

57.4 

51.5 

60.7 

01.5 

44.2 

56.8 

58.8 

04.3 

58.4 

Past  bloom : 

58.3 

59.  4 

33.2 

50.0 

53.3 

63.9 

59.7 

49.  5 

50.  7 

28.  0 

40.8 

40.5 

57.8 

34.6 

53.4 

54.5 

30.3 

45.1 

47. 1 

60.4 

51.9 

209 

2 sheep  . . 

Timothy  hay,  old  (fed  with  one-six- 

54. 1 

55.4 

22.4 

28.4 

48.9 

62.2 

30.2 

teenth  cotton-seed  meal). 

301 

2 sheep  . . 

Timothy  hay,  old  (fed  with  one-twelfth 

52.0 

53.0 

19.9 

32.5 

47.2 

59.8 

53.4 

cotton-seed  meal). 

303 

305 

2 sheep  .. 
2 sheep  . . 

Timothy  bay,  old  (fed  with  one-eighth 
cotton  seed  meal). 

Timothy  hay,  old  (fed  with  one-fourth 
cotton-seed  meal). 

45.8 

45.8 

47.7 

48.3 

6.2 

20.8 

3.9 

41.6 

42.6 

54.5 

56.7 

43.6 

55.4 

307 

2 sheep  . . 

Timothy  hay,  old  (fed  with  one-half 
cotton-seed  meal). 

52.0 

54.2 

38.9 

68.4 

73.0 

30!) 

2 sheep  . . 

Timothy  hay,  old  (fed  with  equal 

49.2 

49.6 

20.8 

24.8 

72.9 

83.0 

amount  cotton-seed  meal). 

10 

4 sheep'. . 

Timothy  rowen,  including  some  barn- 

62.2 

64.4 

56.4 

08.0 

06.5 

63.4 

49.5 

yard  grass. 

08 

1 sheep  . . 

Wild-oat  grass  in  full  bloom  — 

59.6 

61.2 

17.  1 

48.6 

65. 1 

62. 1 

38.2 

71 

1 sheep  .. 

68.3 

64.0 

69.1 

65.2 

52.2 

34.7 

68.0 

58.3 

70.6 

67.9 

68.8 

05.5 

62.8 

50.5 

71 

1 sheep  . . 

2 sheep  . . 

61.0 

63.6 

40.3 

41.5 

64.2 

52.9 

67.6 

57.9 

62. 1 
69.0 

60.0 

54.4 

77 

62.4 

61.2 

54.6 

02.3 

54.3 

40.9 

57.5 

58.0 

47.9 

62.8 

59.7 

65.6 

53.2 

57.2 

40.3 

200 

3 sheep  . . 

Black  grassland  red  top,  “ Cove  mix- 
ture.” 

155 

3 sheep  .. 

Hay  from  mixed  grasses,  fair  average 

61.4 

63.3 

03.5 

64.5 

63.3 

51.4 

157 

4 sheep  .. 

quality,  “English  hay." 

Hay  from  mixed  grasses,  “ English  bay" . 
Hay  from  mixed  grasses,  in  bloom, 
“English  hay." 

55.6 

57.2 

57.3 

57.1 

02.4 

57.8 

59.3 

46.9 

49.0 

105 

4 sheep  . . 

59.0 

00.0 



58.2 

106 

2 sheep  . . 

do 

54.1 

55.5 

55.9 
57.4 
a52.  9 

54.7 
58.  6 
«40.0 

50.4 

58.2 

«49.0 

55.9 
57.2 
u58.  0 

47.7 
40.9 
u50.  0 

107 

2 sheep  .. 



212 

2 cows  . . . 

liay  from  mixed  grasses,  early  cut. 
poor  quality,  much  timothy. 

Maximum 

G1.4 

63.3 
55.  9 
58.8 

83.5 
54.7 

58.5 

64.5 

56.4 

59.7 

63.3 

51.4 

Minimum 

Average 

57.  1 

58.7 

48.5 

323 

1 cow 

Pasture  grass,  mainly  blue  grase  and 

71.3 

71.4 

55.5 

71.5 

76.7 

72.9_ 

60.  1 

white  clover. 

331 

2 steers . . 

73.8 

72.6 

39.0 

75.0 

73.2 

48.0 

51.8 

75.2 

75.5 

57.4 

74.4 

184 

2 sheep  . . 

Average 

Swale  hay:  Fresh  water  grasses, 
, sedges,  brakes,  and  flowers. 

34.0 

33.0 

46.0 

44.0 

181 

2 sheep . . 

High-grown  salt  hay  (Spartina  juncea) 

53.0 

63.0 

50.0 

53.0 

47.0 

201 

3 sheep  .. 

^ with  coarse  grass. 

Salt -hay  mixture:  Fox  grass,  branch 

50.4 

54.9 

69.8 

42.0 

60.7 

54.7 

29.7 

grass,  and  flat  sage,  in  good  condition. 

a Excluded  from  averages. 
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Table  3. — Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages— Continued. 

DIGESTION  BY  RUMINANTS— Continued. 


Digestion  coefficients. 


Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Kitro- 

gen- 

freo 

ex- 

tract. 

Eat. 

Dried  or  cured  fodders—  Continued. 

meadow  grasses — continued. 

r.  ct. 

P.  ct. 

V.  ct. 

P.  ct. 

P.ct. 

P.  ct. 

P.  ct. 

9 

4 sheep  . . 

Rowen  hay,  Kentucky  blue  grass,  or- 

64.3 

05.2 

53.0 

09. 1 

66.5 

05.1 

64.2 

chard  grass,  and  meadow  fescue. 

31 

4 sheep  . . 

64.  4 

66.  4 

40. 1 

69.0 

60.6 

67.2 

48.6 

64.4 

65.8 

46.6 

69. 1 

66.6 

66.2 

47.4 

CEREAL  PLANTS. 

106 

4 sheep  . . 

Cured  barley  hay : Kernels  not  formed. 

61.2 

02.3 

44.8 

65.2 

61.7 

03.3 

40.5 

351 

2 sheep  . . 

Dent  corn  fodder,  thin  seeded,  silking, 

65.5 

66.4 

51.  1 

02.8 

69.6 

65.5 

57.  3 

barn  cured. 

79 

2 sheep  . . 

Southern  dent  corn,  no  ears  formed, 

64.8 

67.1 

34.9 

58.  1 

74.6 

04.5 

68.8 

part!  v dried. 

92 

69.4 
61.  3 

70.  6 

57.4 

65.4 

74.  2 

69.5 

70.  9 

103 

62.8 

43.2 

63.4 

65.7 

61.0 

59. 1 

336 

2 sheep . . 

Dent  corn  fodder,  “Burrill  and  Whit- 
man,” no  ears,  some  nubbins  imma- 
ture, air-dried  under  cover. 

52.3 

53.6 

27.8 

24.1 

46.1 

59.2 

78.1 

337 

60.8 

63.  4 

17.7 

29.2 

70.5 

62.7 

74.9 

335 

2 steers . . 

Dent  corn  fodder,  in  milk,  field  cured . . . 

66.0 

67.7 

49.0 

44.0 

71.0 

07.5 

79.5 

350 

2 sheep  . . 

Dent  corn  fodder  silage,  thick  seeded, 

61.0 

62.7 

24.2 

44.3 

50.4 

69.2 

74.6 

milk  stage,  barn  cured. 

356 

358 

do...  .. 

62.  6 

64.6 

23.3 

43.1 

60.6 

68.0 

72.1 

2 steers  . . 

Dent  corn  fodder,  “ Breck  Boston  Mar- 

67.4 

70.0 

37.6 

58.6 

74.4 

66.8 

79.2 

ket”  silage  milk  stage,  field  cured. 

55.  8 

359 

02.5 

64.  7 

38.1 

68. 1 

61.0 

77.8 

349 

2 sheep . . 

Dent  corn  fodder,  “Breck  Boston  Mar- 

66.9 

69.  0 

24.5 

53.2 

60.1 

74.0 

79.3 

ket”  silage  thin  seeded,  kernels 
dented  and  hardening,  barn  cured. 

61.6 

47.2 

81.2 

82.3 

347 

2 sheep  . . 

Dent  corn  fodder,  thin  seeded,  nearly 

72.6 

73.9 

34.8 

mature,  barn  cured. 

77.8 

78.0 

353 

2 sheep  . . 

Dent  corn  fodder,  thin  seeded,  mature, 

09.1 

70.7 

73.0 

57.7 

42.8 

barn  cured. 

48.8 

77.8 

354 

2 sheep  . . 

Dent  corn  fodder,  thick  seeded,  mature, 

70. 1 

72.2 

6.6 

60.2 

77.0 

barn  cured. 

05.0 

68.5 

377 

2 cows  . . . 

Dent  corn  fodder,  “Sibley  Sheep 

59.8 

61.2 

19.0 

48.8 

56.1 

Tooth,”  mature,  field  cured. 

65.0 

72.4 

52 

4 steers  . . 

Dent  corn  fodder,  entire  plant  with  ears 

61.5 

63.8 

19.4 

37.2 

66.0 

239 

2 cows 

cut  short  not  shredded. 

562.5 

549.0 

567.0 

561.0 

573.0 

72.  0 

73.9 

57. 4 

65.4 

74.6 

81.2 

82.3 

52.3 

53.6 

6.6 

24.1 

42.8 

59.2 

57.3 

04.3 

60.1 

30.7 

50.4 

02.2 

08.0 

73.6 

111 

3 sheep  .. 

Flint  corn  fodder,  ears  just  forming, 

09.8 

71.4 

54.5 

70.5 

72.3 

71.3 

67.3 

immature. 

76.8 

73.7 

110 

BJsheep  . . 

Flint  corn  fodder,  cars  developed,  ker- 

67.8 

73.6 

20.0 

61.9 

70.7 

nels  partly  glazed. 

67.  6 

78.  6 

73.8 

04.7 

104 

2 sheep  . . 

Flint  corn  fodder,  kernols  glazed,  partly 

72.7 

74.2 

50. 7 

dried. 

56.  8 

64.1 

370 

2 steers . . 

Flint  corn  fodder,  kernels  glazed,  field 

04.2 

66.4 

33.5 

75.9 

77.  5 

cured,  finely  shredded. 

70.  3 

71.6 

80 

2 sheep  . . 

Flint  corn  fodder,  many  cars  fully  de- 
veloped, partly  dried. 

70.2 

72.  3 

44.2 

63.6 

79.8 

61.8 

75.0 

93 

2 sheep  . . 

Flint  corn  fodder,  mature,  kernels 

70.0 

72.4 

52.9 

72.  6 

70.2 

252 

2 heifers . 

glazed,  partly  dry. 

02.9 

37.9 

71.5 

03.4 

75.0 

72.7 

74.2 

54.  5 

70.5 

79.8 

76.8 

77.5 

62.  9 

66.  4 

20.0 

37.9 

70.7 

63.4 

64.7 

68.0 

71.7 

42.0 

60.0 

74.9 

70.3 

71.4 

Dent  and  hint  corn  fodder  before  ker- 

nels  glazed,  13  experiments: 

74.6 

74.0 

79.5 

69.8 

71.4 

57.4 

70.5 

53.6 

17.7 

24.1 

46.  1 

59.2 

57.3 

63.9 

.65.7 

37.2 

51.7 

66.0 

66.2 

72.2 

Dent  and  flint  corn  fodder  after  kernels 

glazed,  10  experiments: 

72.7 

74.2 

52.9 

67.  6 

79.8 

81.2 

82.3 

59.8 

61.2 

6.6 

37.9 

42.8 

03.4 

04.7 

Average 

68.2 

70.7 

30.6 

56.7 

65.  8 

72.2 

73.9 

a Results  for  1 sheep  excluded.  5 Excluded  from  averages. 
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Table  3. Digestion  coefficien  ts  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages— Conti  lined . 

DIGESTION  IS V RUMINANTS— Continued. 


Digestion  coefficients. 


Ref. 

Or- 

ganic 

mat- 

Nitro- 

or- 

N umber  of 

Kind  and  condition  of  food. 

Dry 

Pro- 

tein. 

gen- 

Fat. 

on  co 
No. 

animals. 

mat- 

ter. 

Ash. 

Fiber. 

Iroe 

ex- 

ter. 

tract. 

Dried,  or  cured  fodders — Continued. 

CEKEAL  PLANTS— continued. 

r.  ct. 

P.  ct. 

r.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

81 

2 sheep  . . 

Sweet  corn  fodder,  some  ears  fully 

60.9 

03. 1 

23.4 

59.0 

70.2 

59.4 

67.4 

formed,  partly  dry. 

61.8 

70.7 

72. 1 

76.4 

94 

2 sheep  . . 

Sweet  com  fodder,  ears  past  roasting, 

69.7 

73.5 

39.4 

partly  dry. 

71.5 

74.6 

73.1 

77.0 

105 

2 sheep  . . 

Sweet  corn  fodder,  ears  mature,  partly 

70.9 

72.7 

44.0 

dry. 

70.9 

73.  5 

44.0 

71.  5 

76.7 

73. 1 

77.0 

60.9 

63.  1 

23.4 

59.0 

70.2 

59.4 

67.4 

67.2 

69.8 

35.6 

64.1 

73.8 

68.2 

73.6 

134 

135 
142 

2 steors.. 
2 steers.. 
2 steers . . 

56.8 

58.  5 

28.6 

39.9 

64.  6 

55.4 

72.  2 

60.  5 

62.4 

29.9 

36.5 

69.6 

59.2 

74.2 

Same  material  as  No.  134,  finely  ground. 

53.2 

54.6 

26.9 

35.0 

55.9 

54.0 

77.5 

258 

4 sheep  . . 

Same  material  as  No.  134,  well  cured, 
bright. 

53.5 

56.7 

16.  6 

64.3 

56.8 

76.2 

321 

2 steers . . 

Samo  material  as  No.  134,  fine  quality, 

62.0 

63.5 

44.9 

51.7 

60.4 

63.9 

52.1 

clean,  no  mold. 

62.  0 

63.5 

44.  9 

51.7 

69.6 

63.  9 

77.5 

53.  2 

54.  6 

26.  9 

16.6 

55.9 

54.0 

52. 1 

57.2 

59.1 

32.6 

35.9 

64.2 

57.9 

70.4 

140 

3 steers.. 

“New  corn  product, "a  fed  wet 

63.5 

04.2 

48.9 

59.7 

60.6 

05.8 

82.8 

143 

3 steers.. 

“New  corn  product,”  steamed  fifteen 
minutes. 

55.8 

56.1 

50.0 

59.8 

47.6 

39.0 

79.8 

259 

2 sheep  . . 

“Now  corn  product,”  prepared  at  sta- 
tion to  resemble  commercial  product. 

55.1 

57.2 

17.3 

20.5 

62.7 

56.6 

72.0 

Maximum 

63.5 

64.2 

50.0 

59.8 

62.7 

65.8 

82.8 

55. 1 

56. 1 

59.2 

17.  3 

20.  5 

47.6 

51.0 

56.6 

60.5 

72.0 

78.2 

58.1 

38.7 

46.7 

131 

2 steers.. 

Topped  corn  fodder, c cut  at  harvest 

55.  0 

59.4 

7.5 

22.0 

70.5 

53.5 

63.5 

367 

59.7 

65. 1 

. 1 

55.4 

71.4 

62.2 

71.2 

Average 

57.  4 

62.3 

67.1 

3.8 

22.6 

38.7 

47.7 

71.0 

72.9 

57.9 

66.4 

67.4 

58.1 

144 

4 steers . . 

63.8 

133 

2 steers . . 

Com  leaves  (pulled  fodder  made  up  of 

64.5 

67.8 

39.0 

34.5 

77.5 

68.0 

55.5 

blades  below  ear). 

266 

1 sheep,  1 
goat. 

do 

55.1 

59.4 

14.6 

62.3 

57.4 

58.0 

64.2 

Average 

59.8 

63.6 

26.8 

48.4 

67.  5 

63.0 

59.9 

132 

2 steers . . 

Corn  husk 8 

72.0 

66.5 

49.3 

74.2 
69.4 
50.  1 

16.0 

11.5 

34.6 

29.5 

21.0 

54.2 

79.5 

73.5 

43.5 

75.0 

69.0 

52.0 

32.5 

130 

2 steers . . 

Corn  butts 

32 

4 sheep  .. 

Oat  hay;  fair  grade;  seeds  two-thirds 

61.9 

59 

2 sheep  . . 
1 goat,  1 

grown. 

Oat  straw 

50.3 
63. 1 

52.0 

64.8 

53.2 

64.5 

38.3 

46.7 

277 

Sorghum  fodder,  “pulled” 

29.5 

00.8 

7o!  4 

COW. 

279 

1 goat 

Sorghum  bagasse 

00.6 

62.2 

13.4 

13.7 

63.8 

CLOVERS. 

61 

1 sheep  . . 

Alsike  clover,  in  full  bloom 

61.9 

62.7 

(12.7 

63.6 

53.0 

51.4 

64.0 

68.2 

51.0 

55.9 

74.1 

67.3 

35.1 

65.2 

78 

2 sheep  . . 

Averago 

62.3 

63.2 

52.2 

66.1 

a Entire  plant  except  ears. 

ant^  Pith  removed;  remainder  of  plant  tinely  ground, 
c Stalk  and  leaves  above  ear. 
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Table  3. — Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages — Continued. 

DIGESTION  BY  RUMINANTS— Continued. 


Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

I 

Or- 

ganic 

mat- 

ter. 

ligesti 

Ash. 

l>ii  coefficient 

Pro-  .... 
tein.  ^ rher. 

H. 

Nitro- 
gen- 
freo 
ex- 
tract t. 

Fat. 

Dried  or  cured  fodders — Continued. 

CLOVEBS— continued. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

1 *.  ct. 

P.  ct. 

12 

3 sheep  .. 

Crimson  clover,  in  full  bloom,  barn 

56.3 

57.2 

47.5 

69.3 

40.2 

61.8 

34.9 

dried  and  cured. 

11 

4 sheep  . . 

Crimson  clover,  past  full  bloom,  dried 

54.  1 

54.8’ 

47.0 

08.3 

43.7 

00.0 

49.2 

in  bunches. 

2G7 

1 sheep,  1 

Crimson  clover 

60.  8 

03. 1 

53.5 

68.8 

45.  0 

70.4 

40.  2 

goat. 

281 

1 goat,  1 

Crimson  clover,  taken  from  same  mow 

61.  1 

61.3 

59.4 

68.2 

51.4 

66.6 

43.3 

COW. 

as  material  in  No.  267,  but  one  year 

later. 

Maximum 

61.1 

63.1 

59.4 

69.3 

51.4 

70.  4 

49.2 

Minimum 

54.1 

54.8 

47.0 

68.2 

43.7 

00.0 

34.9 

Average  

58.1 

59.  1 

51.9 

68.7 

40.7 

64.  0 

43.4 

58 

2 sheep  . . 

54.  9 

56.  2 

55.5 

46.  2 

04. 1 

S3  2 

228 

2 sheep  .. 

Red  clover 

55.5 

58.0 

32.7 

59.7 

56.  1 

58  9 

48.4 

235 

56  4 

GO.  3 

12.  2 

5G.  3 

52.  6 

236 

03^  8 

60.  5 

34.  5 

G4. 1 

63.  4 

69  0 

63. 1 

312 

1 steer . . . 

Red  clover 

62.0 

64.8 

37.0 

63.  0 

59.0 

71.0 

55.  0 

374 

2 sheep  . . 

51.  8 

52.  6 

49.4 

47.  7 

42.  7 

Maximum 

63.8 

66.5 

37.0 

64.1 

63.4 

71.  0 

66.  1 

Minimum 

51.8 

52.6 

12.2 

49.4 

46.2 

57.  0 

43.7 

Average 

57.4 

59.7 

29. 1 

58.0 

54.2 

04.4 

55.  t. 

29 

2 sheep  . . 

Red  clover  rowen,  little  past  full 

58.0 

59.3 

44. 1 

62.7 

49. 1 

63.6 

59.4 

bloom,  held  cured. 

30 

2 sheep  . . 

Red  clover  rowen,  little  past  full 

57.9 

58.9 

47.4 

66.9 

45.  6 

61.9 

60.2 

bloom,  barn  cured. 

Average 

58.0 

59. 1 

45.8 

64.8 

47.4 

62.8 

59.8 

62 

1 sheep  . . 

White  clover,  in  bloom  for  some  time. . . 

66.0 

66.6 

58.5 

73.2 

60.6 

69.5 

50.  6 

LEGUMES  OTHER  THAN  CLOVERS. 

245 

59.4 

GO.  7 

G8.  8 

43.3 

71.8 

48.4 

371 

2 steers . . 

Alfalfaj  first  crop,  fair  quality 

60.2 

62.3 

40.9 

70.3 

45.7 

71.8 

50.6 

1 

2 steers. . 

Alfalfa,  second  crop,  overripe,  dry 

57.0 

59.0 

38.0 

77.0 

49.  0 

64.0 

54.0 

Maximum 

60.2 

62.3 

40.9 

77.0 

49.0 

71.8 

54.0 

Minimum 

57.0 

59.0 

38.0 

68.8 

43.3 

64.0 

48.4 

Average 

58.9 

60.7 

39.5 

72.0 

46.0 

69.2 

51.0 

268 

1 sheep,  1 

Cowpea  vine,  overripe,  leaves  fallen 

59.2 

60.0 

49.5 

64.8 

42.0 

70.6 

51.8 

goat. 

278 

2 goats . . . 

Peanut  vine,  good,  contained  some 

59.9 

63.1 

20.4 

63.3 

51.9 

69.5 

05.9 

putts  and  some  nuts  with  meats. 

241 

72.7 

70.0 

58.  0 

82.0 

54.0 

274 

1 goat,  1 

Soy  bean,  cut’  when  some  vinos  were 

62.4 

63.9 

71.1 

60.8 

08.8 

29.2 

COW. 

mature,  some  vines  in  bloom,  barn 

cured. 

238 

6 sheep . . 

Hairy  vetch  ( Yicia  villosa ) 

69.4 

71.8 

42.2 

82.3 

01.1 

72.9 

70.3 

MISCELLANEOUS  AND  MIXED. 

70 

1 sheep  .. 

Buttercup  hay,  in  full  bloom 

56. 1 

56.6 

48.1 

56.3 

41. 1 

66.9 

69.7 

71 

1 sheep  .. 

Whitoweed  hay,  in  full  bloom 

57.8 

58.3 

52.0 

58.  4 

45. 5 

66.  7 

62.0 

246 

54.  3 

50.8 

40.9 

45.8 

55.5 

50.0 

310 

2 steers.. 

Clover  and  timothy  hay;  large  propor- 

54.8 

55.5 

42.4 

37.7 

53.3 

59.5 

58.0 

tion  of  clover  poorly  cured,  cut  late, 

had  lodged  and"  become  wet. 

Average 

54.6 

53.2 



42.3 

49.6 

57.5 

54.0 

168 

2 sheep  . . 

Vetch  and  oats,  in  late  bloom 

58.1 

58.7 

59.7 

60.0 

54.2 

18.6 

a Excluded  from  average. 
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Table  3. — Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages — Contiuued. 

DIGESTION  BY  RUMINANTS— Continued. 


Uef- 

or- 

mice 

No. 


123 

244 

288 

3 sheep . . 

Corn  meal 

.do 

121 

3 sheep . . 

200 

292 


178 

87 

177 

271 

272 


175 

34 

80 

102  I 

139 

162 

163 

179 


Number  of 
animals. 


1 goat . . . 

2 eoats . . 


2 sheep . 
2 sheep . 
2 sheep . 
1 cow... 
1 steer,  1 
heifer. 


2 sheep  . 

4 sheep  . 
2 sheep  . 
2 sheep  . 
2 steers . 
2 sheep  . 

1 sheep . 

2 sheep  . 


373  I 2 steers . 


160 

291 


210 

101 

171 

209 

170 

156 

187 


101 

173 

174 


2 sheep  . 
1 goat. . . 


3 sheep  . . 
2 sheep  . 

2 sheep  . 

3 sheep  . . 
2 sheep  . . 
2 sheep  . . 
2 sheep  . . 


Kind  and  condition  of  food. 


Grains  and  seeds. 


Maximum . 
Minimum  . 
Average  .. 


Corn-aud-cob  meal . 
do 


Average  . . 


Rye  meal,  good  average  quality. 

Pea  meal,  from  Canada  peas 

Soy-bean  meal 

Cottonseed,  raw  a 

Cotton  seed,  roasted 


By-products. 

CEREALS. 


Atlas  meal . 


Bran, coarse 

Bran,  coarso,  ground  by  roller  process. 

do 

Bran  from  Western  wheat 

Bran  from  spring  wheat, good  quality. 
Bran  from  winter  wheat,  good  quality. 
Bran  from  winter  wheat,  fair  quality. . 


Average. 


Bran  and  shorts — 71.5  per  cent  bran, 
28.5  per  cent  shorts,  b 

Corncobs,  finely  ground 

do 


Average. 


Cerealine  feed 

Dried  brewers’  grains,  good  quality 

Gluten  feed,  containing  17.3  per  cent 
protein. 

Gluten  feed,  containing  20.8  per  cent 
protein. 

Gluten  feed,  containing  21.1  per  cent 
protein. 

Gluten  feed,  containing  23.8  per  cent 


protein 

Glu 


uten  feed,  containing  25.3  per  cent 
protein. 


Maximum. 
Minimum  . 
Average... 


2 sheep  . . Gluten  meal,  containing  30.8  per  cent 
protein. 

2 sheep  . . Gluten  meal,  containing  33.5  per  cent 
protein. 

2 sheep  . . Gluten  meal,  containing  35.3  per  cent 
protein. 

a,  Two  trials. 


Digestion  coefficients. 


Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

P.cl. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

89.6 

90.7 

49.5 

76.9 

95.3 

98. 1 

84  fi 

82.  8 

58.3 

87.  1 

91.  9 

8<>  Q 

87  7 

6G.  9 

94.2 

80.5 

93  1 

58.  6 

100.0 

97.7 

93.3 

93.9 

61.9 

78.7 

96.5 

92.5 

03  3 

93  9 

78.7 

100.0 

98. 1 

84-  0 

82. 8 

58.3 

87. 1 

80.5 

89.4 

89.6 

67.9 

94.6 

92.1 

78.7 

79.8 

65.2 

47.7 

85.8 

84.6 

78.6 

79.7 

45.9 

43.6 

89.4 

83.5 

78.7 

79.8 

55.6 

45.7 

87.6 

84.1 

87  8 

88  7 

84.4 

91.9 

04.2 

86.8 

87.9 

43.7 

83.2 

25.7 

93.0 

54.5 

81.9 

84.0 

91.  1 

71.2 

76.3 

85.7 

66.1 

65.8 

43.3 

67.8 

75.5 

49.6 

87.1 

55.9 

56.8 

46.9 

65.9 

51.4 

71.7 

79.6 

83.4 

72.8 

105.7 

84.5 

91.2 

"58/7 

61.6 

17.3 

70.2 

16. 1 

67.2 

72.1 

58.8 

62.8 



73.7 

67.5 

82.6 

59.8 

64.0 

82.1 

36.2 

64.  1 

64.0 

67.3 

68.  6 

47.  1 

82.3 

25.1 

74.6 

54.  7 

62.5 

66  7 

79.0 

23.6 

70.4 

75.6 

66.5 

70.0 

78.5 

56.3 

70.4 

60.5 

62.2 

66.1 

78.2 

14.3 

71.9 

66.7 

62.3 

65.7 

77.8 

28.6 

69.4 

68.0 

60.2 

60.7 

7.5 

75.8 

18.3 

64.3 

45.0 

59.5 

59.7 

17.4 

65.3 

60.0 

50.1 

43.  3 

21. 1 

49.7 

36.5 

51.  4 

19.  3 

57.  5 

48.  3 

90.4 

92.7 

76.6 

82.2 

95.3 

80.6 

61.6 

65.4 



79.3 

'52.6 

57.8 

91.1 

85.6 

86.9 

83.0 

78.1 

89.9 

78.6 

91.3 

92.1 

84.6 

92.4 

95.5 

87.0 

90.2 

90.8 



88.8 

99.6 

89.3 

94.2 

78.0 

79.2 

84.9 

43.1 

81.4 

81.4 

86.5 

87.4 

86.5 

77.0 

90.1 

80.6 

91.3 

92.  1 

88.8 

99.6 

95.5 

94.2 

78.0 

79.2 

83.0 

43. 1 

81.4 

78.  6 

86.3 

87.3 

85.6 

78.0 

89.2 

84.4 

I 87.4 

89.1 

86.6 



90.8 

87.8 

92.7 

93. 1 

90.  5 

21.  G 

96.7 

97  1 

85.5 

88.4 



91.9 

84.0 

94.9 

b Figures  include  1 steer  only,  except  for  dry  matter. 


Ref- 

er- 

ence 

No. 

188 

213 

214 

172 

375 

211 

212 

36 

85 

164 

296 

294 

287 

285 

192 

193 

195 

194 

364 

265 

264 

273 1 

284 

286 

293 

295 

366 

280 

282 

283 

376 
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lest  ion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 
averayes — Continued. 


DIGESTION  BY  RUMINANTS— Continued. 


Digestion  coefficients. 


Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

irco 

ex- 

tract. 

Fat. 

By-products — Continued . 

Cereals — continued. 

P.  ct. 

P.  ct. 

]’.  ct. 

P.  ct. 

P.  ct. 

Gluten  meal,  containing  35.9  per  cent 

93.3 

91.0 

83.8 

87.8 

97.7 

protein. 

Maximum 

93.3 

93.  1 

91.9 

21.6 

96.  7 

97.7 

Minimum 

85.5 

88.4 

83.8 

84.0 

87.8 

Average 

89.7 

90.4 

88.2 

89.8 

94.4 

05  3 

68  0 

77  8 

H.  0.  horse  feed 

70.  1 

72.6 

74.4 

35.2 

7&7 

84.  0 

Chicago  maize  feed 

87.  1 

87. 1 

85.  5 

82  5 

87  Q 

Malt  sprouts 

67. 1 

67.2 

80.2 

32  9 

fiK  1 

Quaker  oat  feed 

62.0 

65.  3 

81.1 

42.6 

67.4 

89.0 

Victor  corn-and-oat  feed 

74.7 

77.4 



70.8 

- 

48.3 

83.0 

86.8 

Wheat  middlings  No.  2 

67.6 

70.2 

22.6 

75.6 

29.9 

73.5 

88.9 

W heat  middlings  No.  2,  very  fine  (fancy 

74.9 

77.2 

78.  9 

82.  6 

85.  1 

quality). 

Wheat  middlings  No.  2,  good  quality, 

82.5 

88. 1 

84.8 

36.3 

87.8 

84.8 

finely  ground. 

82.5 

88.  1 

22.  6 

84.  8 

36.  3 

87.8 

88  9 

Minimum 

70.2 

75.6 

29.  9 

73. 5 

84.  8 

Average 

75.0 

78.5 

79.  8 

33.1 

81.3 

86.3 

OIL-BEARING  SEEDS. 

Cotton-seed  feed,  meal  and  hulls,  14  to  1. 

56.0 

33.9 

65.1 

47.7 

56.4 

85.3 

Cotton-seed  feed,  meal  and  hulls,  2 to  1 . . 

55.1 

38.3 

64.0 

46.2 

54.8 

84.2 

do 

52.4 

53.  7 

28.  6 

63.1 

46.3 

51.5 

83.0 

Cotton-seed  feed,  meal  and  hulls,  3 to  1. 

53.3 

55.1 

30.9 

61.7 

46.6 

53.5 

85.6 

56.  7 

57.  2 

38.  6 

58.5 

58.2 

59.8 

61.4 

29.2 

63.8 

64.  9 

98.2 

54.  4 

55.  2 

32.5 

43.3 

51.5 

58.  3 

93.3 

do 

57.4 

58.8 

23.0 

40.6 

58.8 

60. 1 

100.7 

Cotton  seed  feed,  meal  and  hulls,  5 to  1. 

43.0 

44.5 

15.0 

36.0 

31.0 

54.0 

84.0 

Cotton-seed  feed,  meal  and  hulls,  7 to  1. 

44.9 

45.3 

34. 2 

44.3 

33.9 

51.4 

81.0 

Cotton-seed  hulls 

35.9 

36.2 

27.1 

24.6 

27.4 

40.3 

80.6 

do 

38.  6 

39.8 

20.  9 

45.2 

37.4 

87.1 

45.  0 

45.  5 

21.  5 

47.  3 

45.7 

89.3 

45.  9 

46.  2 

28.  2 

46.5 

51.  2 

meal,  3 to  1). 

Cotton-seed  hulls  (fed  with  cotton-seed 

44. 1 

44.5 

25.3 

47.1 

48.4 

72.8 

meal,  2 to  1 ) . 

45.  1 

45. 0 

47.6 

43. 5 

46.2 

51.8 

78.4 

Cotton  seed  hulls  (fed  with  cotton-seed 

44.3 

44.5 

37.8 

49. 9 

45.7 

53.5 

79.6 

meal,  H to  1). 

Cotton-seed  hulls 

42.4 

44.5 

20.6 

5.7 

52.1 

30.4 

78.1 

Maximum 

45.  0 

45.5 

27. 1 

24.6 

47.3 

45.7 

89.3 

Minimum 

35.  9 

36.2 

20.9 

5.7 

27.4 

37.4 

80.0 

39.8 

40.5 

23.2 

40.0 

41.  1 

85. 7 

Cotton-seed  meal 

65.  0 

69.1 

3.0 

85. 5 

55. 1 

92.0 

do 

66.8 

69.  9 

19.8 

88.1 

46.8 

43.8 

92.4 

83.9 

87.0 

38.0 

96. 1 

100.0 

71.0 

91.6 

71.  6 

73.6 

34.1 

83.5 

19.5 

65.  2 

87.3 

81.  1 

80.  7 

88.  7 

67.8 

103.2 

Maximum 

83.9 

87.0 

38.0 

96.  1 

100.0 

71.0 

103.2 

69.  1 

3.0 

83.  5 

19.5 

43.  8 

87.3 

Average 

76.1 

23.7 

88.4 

55.5 

60.6 

93.3 

Linseed  moal,  old  process,  good  quality. 

78.7 

81.2 

88.8 

57.0 

77.6 

88.6 

— 

— 

— 

— 

— 

a Averago  of  two  trials, 
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Table  3.— Digestion  coefficients  classified  by  animals  and  food,  with  maxima,  minima,  and 

averages — Continued. 

DIGESTION  BY  RUMINANTS— Continued. 


Ref- 

or- 

Number  of 

ence 

animals. 

No. 

159 

3 sheep  .. 

158 

2 sheep  .. 

109 

1 sheep  .. 

176 

2 sheep  . . 

186 

2 sheep  . . 

98 

2 sheep  . . 

00 

2 sheep  . . 

60 

1 sheep  . . 

99 

2 sheep  . . 

97 

2 sheep  . . 

100 

2 sheep  .. 

Kind  and  condition  of  food. 


Dry 

mat- 

ter. 


Digestion  coefficients. 


Or-, 

gani'c 

mat- 

ter. 


Ash. 


Pro- 

tein. 


Fiber. 


Nitro- 

gen- 

free 

ex- 

tract. 


Fat. 


By-products — Continued. 


oil-bearing  seeds— continued. 

Linseed  meal,  new  process,  good  quality 
do 

Average 

MISCELLANEOUS. 

Peanut  feed  (ground  shells,  with  small 
amount  of  nut). 

Rice  meal  6 


Hoots. 


P.  ct. 
81.2 
77.2 


P.  ct. 
81.3 
79.2 


P.  ct. 


P.  ct. 
87,2 
83.1 


P.  ct. 
61.2 
99.  5 


P.  ct. 
85.5 
80.0 


r.ct. 

91.9 

102.2 


79.2 


32.1 

73.8 


81.8 

32.8 

81.0 


85.  2 80. 4 


70.6 

61.9 


11.7 


80.1 


49.1 

92.3 


90.6 


89.7 

91.1 


Mangolds 

Potatoes,  raw 

Potatoes,  boiled 

True  average 

Weighted  average 

Rnta-bagas 

Sugar  beets 

Turnips,  English  flat  variety 


78.5 
75.7 
80. 1 


84.8 

77.0 

81.2 


10.4 


74.7 

44.7 
43.4 


42.8 


91.3 

90.4 
92.1 


77.9 

77.4 


79.1 

78.4 


44.1 
44.  2 


91.3  13.0 

90.  9 13.  0 


87.2 

94.5 

92.8 


91.  1 
98.7 
96.1 


31.2 

31.9 

58.0 


80.3 

91.3 
89.7 


74.2 

100.7 

103.0 


94.7 

99.9 

90.5 


84.2 

49.9 

87.5 


DIGESTION  BY  SWINE. 


210 

1 

GRAINS  AND  SEEDS. 

Barley,  -whole  kernel 

54 

1 

Flint  corn,  unground 

218 

1 

55 

1 

Corn  meal,  same  material  as  No.  54, 

56 

1 

linely  ground 

Corn  and  cob  meal,  whole  oar  ground. . . 

223 

; 

Wheat,  unground 

224 

? 

Wheat,  cracked  

220 

i 

Peas,  ground 

221 

i 

BY-PRODUCTS. 

Wheat  bran 

222 

1 

217 

i 

Average 

Wheat  shorts 

219 

1 

227 

2 

Average 

Linseed  meal 

225 

2 

ROOTS. 

Potatoes,  raw 

220 

2 

Potatoes,  cooked 

80.1 

82.5 
'89.7 

89.5 

75.0 

72.0 

82.0 
89.8 

80.3 

83.4 
91.3 

91.2 

76.7 

91.5 

5.4 

44.0 

50.0 
40.3 

81.4 

68.7 
89.9 

86.1 

75.7 

70.0 

80.0 
88.6 

48.7 

38.3 
48.7 

29.4 

28.5 

30.0 

60.0 
77.9 

86.6 

88.8 

93.9 

94.2 

83.6 

74.0 

83.0 

95. 1 

57.  0 
45.  6 

77.6 

81.7 
82.0 
60,0 

70.0 

50.0 

77.8 

70.7 

30.1 

74.4 

39.1 

75.0 

78.  1 

53.7 

75.8 

26.9 

56.0 

65.  4 

G5.8 

75.1 

33.0 

65.5 

71.8 

74.0 

(i.  G 

71.  0 

25.  0 

85.  5 

79.0 

4.1 

70.0 

48.0 

88.0 

70.5 

5.4 

73.5 

36.5 

86.8 

77.5 

10.0 

86.0 

12.0 

85.0 

80.0 

97.0 

44.  G 

84.5 

08. 1 

95.0 

40.0 

82.0 

97.  G 

DIGESTION  BY  HORSES. 


DRIED  FODDERS. 

o £im°thy  hay  in  full  bloom,  well  cured. . 
2 1 New  corn  product 

43.5 

49.0 

44.  1 
51.7 

34.0 

21.7 

21.2  1 42.0 
67. 5 54. 0 

47.3 

46.9 

b Figures  includo  results  for  one  sheep  only. 

15909 — No.  77 0 
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Tablk  3. — Digestion  coefficients  classified  bg  animals  and  food,  with  maxima,  minima,  and 

averages — Continued. 

DIGESTION  BY  UORSES-Contiuued. 


Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Digestion  coefficients. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Eat. 

GRAINS. 

P.  ct. 

7\  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

/’.  ct. 

P.  ct. 

151 

2 

Dent  corn,  onground 

74.4 

75.  3 

20.3 

57.8 

(?) 

88.2 

47.7 

152 

2 

Corn  meal,  same  material  as  No.  151, 

88.  4 

75  c 

t 

05  7 

119 

2 

White  oats,  first  quality,  uuground 

72.4 

74.  1 

33.  1 

80. 1 

31.1 

79.4 

82^4 

150 

2 

Oats,  same  material  as  No.  149,  ground.. 

75.7 

77.7 

29.2 

82.4 

14.4 

86. 1 

79.9 

MAXIMUM,  MINIMUM,  AND  AVERAGE  COEFFICIENTS  OF 

DIGESTION. 

The  following  table  gives  only  the  maximum,  minimum,  and  average 
results  of  the  different  digestion  experiments: 


Table  4. — Digestion  coefficients  by  ruminants — maxima,  minima,  and  averages. 


6 n 

O 

Digestion  coefficients. 

sj 

Kind  and  condition  of  food. 

Dry 

matter. 

Organic 

matter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen-free 

extract. 

Fat. 

3 

Green  fodders. 
MEADOW  GRASSES. 
Hungarian : 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Maximum 

70.9 

72.2 

58.7 

09.3 

74.  4 

70.0 

83.5 

Minimum 

03.4 

65.  6 

39.6 

01.3 

67.8 

65.8 

52.3 

A verage 

07.2 

08.0 

52.2 

64.3 

71.2 

07.9 

65.7 

4 

Barnyard  millet : 

Maximum 

73.5 

72.9 

66. 1 

73.2 

73.9 

75.  7 

71.7 

Minimum  

01.5 

01.8 

52.7 

47.2 

58.8 

64.4 

59.8 

Average 

00.0 

07.  U 

59.5 

01.5 

00.  5 

68.3 

04.3 

1 

Timothy 

03.5 

05.0 

32.  2 

48. 1 

55.0 

65.7 

53.1 

1 

Timothy  rowen 

04.8 

00.4 

45.  2 

71.7 

63.8 

07.8 

52.9 

1 

Pasture  grass 

G8.  7 

70.0 

49.  7 

05.5 

74.3 

72.5 

54.7 

1 

Mixed-grass  rowen 

05.6 

07.4 

46.2 

67.  4 

62.6 

71.0 

55.2 

2 

CEREAL  PLANTS. 

Barley : 

Maximum 

07.1 

08.5 

55.  9 

73.1 

65. 2 

72.8 

G2.2 

Minimum 

04.0 

00.5 

52.8 

70.4 

56.3 

69.0 

57.0 

Average 

G5.  9 

07.5 

54.4 

71.8 

60.8 

71. 2 

59.  9 

8 

Dent  corn,  immature: 

Maximum 

77.5 

73.5 

60.  9 

78.1 

74.7 

77.8 

82.5 

Minimum 

04.  2 

07.7 

29.0 

50.  3 

58.7 

65.8 

40.  1 

Average 

08.8 

70.7 

45.4 

65.2 

00.  0 

73.0 

72.0 

6 

Dent  corn,  mature : 

Maximum 

70.8 

72.2 

39.6 

59.2 

64.8 

78.1 

85.9 

Minimum 

03.0 

05.  0 

4.9 

44.3 

33.2 

70.  7 

09.4 

Average 

00.0 

68.5 

19.4 

52.3 

51.6 

74.7 

77.0 

14 

Dent  corn,  all  samples : 

Maximum 

77.5 

73.5 

60.9 

78.  1 

74.7 

78.  1 

85.9 

Minimum 

G3.  0 

65.6 

4.9 

44.3 

33.2 

65.8 

40.  1 

Average 

07.8 

69.8 

35.6 

59.7 

60.2 

73.7 

74.  1 

6 

Sweet  coru : 

Maximum 

77.3 

78.1 

68.8 

77.5 

74.9 

80.5 

81.7 

Minimum 

00.8 

68.0 

50.3 

55.5 

54.3 

73.5 

70.3 

Average 

71.1 

72.2 

55.3 

61.0 

02.9 

76.0 

75.  6 

3 

Oats: 

Maximum 

02.6 

64.5 

66.4 

75.3 

60.2 

63.5 

70.2 

Minimum 

53.8 

50.  5 

44.8 

67.8 

43.5 

61.1 

07. 5 

Average 

59.5 

00.9 

53.4 

71.8 

52.8 

62.6 

69.  2 
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■able  4 —Digestion  coefficients  by  ruminants— maxima,  minima,  and  averages  Ccmt’d. 


Kind  and  condition  of  food. 


.Digestion  coefficients. 


Green  fodders— Continued. 
oebkal  plants— continued. 


Rye 

Sorglium . 

Maximum 
Minimum. 
Average . . 


CLOVERS  AND  LEGUMES. 


Crimson  clover  . . . 

Red  clover 

lied  clover  rowen  . 

Canada  peas «. 

Cowpea : 

Maximum 

Minimum 

Average 

Soy  bean : 

Maximum  — 

Minimum 

Average 

Common  vetch — 
Hairy  vetch : 

Maximum 

Minimum 

Average 


1 ! Barley  and  peas- 
4 Oats  and  peas : 
Maximum  .. 
Minimum ... 

Average 

Vetch  and  oats. . 


1 


13 


10 


Silage. 

MAIZE. 

Dent,  corn : 

Maximum 

Minimum 

Average 

Flint  corn : 

Maximum 

Minimum 

Average 

Dent  corn,  immature: 

Maximum 

Minimum 

Average 

Dent  and  Hint  corn,  mature: 

Maximum 

Minimum 

Average 

Sweet  corn 


MISCELLANEOUS. 


Cowpea 

Soybean  (steers)  ... 

Soybean  (goats) 

Corn  and  soy  bean  . . 
Millet  and  soy  bean. 


heads 

Corn,  horse  beans, 
plants 


Dried  /udders. 

MEADOW  GRASSES. 

Black  grass  (Juncus  bulbosus) . 
Black  grass  t Juncus  gerardi ) . . 


Dry  Organic 
matter,  matter. 

1 

Ash. 

Pro- 
tein • 

Fiber.  ^ 
c 

Nitro- 

eu-free 

xtract. 

Rat. 

I 

Per  el. 

Fer  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

73.4  j 

75.3 

55.8 

79.4 

79.2 

70.  1 

74.5 

73.2 

75.7 

43.1 

53.4 

74.5 

78.3 

81.4 

til.  3 

62.2 

41.6 

40.2 

43.5 

70.8 

67.0 

67.3 

69.0 

42.4 

46.8 

59.0 

74.6 

74.2 

67.9 

69. 1 

56.  1 

77.  1 

56. 1 

74.5 

66.5 

66. 1 

68.1 

55.0 

67.  (1 

52.  6 

77.6 

64.  5 

59.3 

60.8 

43.4 

61.9 

52.5 

65.3 

60.8 

68.4 

71.3 

42.3 

82.0 

62.  4 

71.0 

52.4 

70.3 

76.0 

23.9 

77.2 

61.7 

84.2 

59.4 

66.3 

72.1 

21.6 

74.0 

57.5 

77.0 

59.3 

68.3 

74.1 

22.8 

75.6 

59.6 

80.0 

59.4 

62.8 

67.1 

24.8 

78.8 

49.8 

76.4 

57.7 

58.6 

62.3 

7.8 

69.3 

40.9 

70.9 

50.1 

59.  8 

64.5 

18.9 

75. 1 

47.0 

73.2 

54.1 

61.8 

65.7 

17.3 

71.4 

44.2 

76. 1 

58.6 

77.9 

49.5 

86.  3 

68.3 

80.2 

78.9 

67.4 

70.4 

38.5 

81.0 

53.3 

70.0 

66.7 

70.3 

73.1 

45.1 

82.8 

61.1 

76.3 

71.6 

. '53. 4 

60.2 

46.2 

77.2 

43.5 

61.4 

59.7 

.!  70.2 

• 72.0 

58.9 

81.5 

68.3 

78.0 

73.6 

61.4 

62.  SI 

31.2 

70.1 

49.  1 

01.5 

57.1 

65.  4 

67.2 

45.  4 

76.1 

59.7 

67.7 

67.7 

67.0 

68.4 

52.7 

74.8 

68.3 

67.9 

47.2 

77.  3 

77.8 

51.4 

06.8 

83. 1 

81.8 

89.7 

. 53.8 

56.6 

13.3 

21.5 

36.7 

54.  9 

65.3 

65.1 

67.1 

32.2 

49.3 

06.7 

08.6 

80.0 

. 78.2 

80.2 

41.3 

73.3 

78.5 

83. 1 

87.1 

69. 1 

72.1 

12.2 

52.8 

68.9 

71.9 

72.9 

. 73.1 

76.  1 

32.9 

02.8 

75.1 

76.9 

81.8 

77.  3 

77.8 

51.4 

06.8 

83.1 

76.9 

89.7 

53.8 

56.  6 

13.3 

21.5 

56.0 

54.9 

65  3 

65.  6 

67.4 

34.3 

51.3 

70.  0 

67.4 

80.2 

78.2 

80.2 

41.3 

73.3 

78.5 

83.1 

87.2 

63.1 

65.  2 

12.2 

39.4 

47.1 

71.1 

76.9 

70.  8 

73.  6 

30.3 

56.  0 

70.0 

76. 1 

82.4 

68. 1 

70.1 

31.9 

54.0 

71.  1 

71.8 

83.5 

59.  6 

63.4 

30.3 

57.5 

52.0 

72.5 

62.  6 

49.8 

53.8 

28.0 

55.  3 

42.9 

61.2 

48.9 

59.0 

59.  3 

56.  7 

75.7 

54.8 

52.0 

71.9 

69.0 

71. 0 

65.  0 

64.  8 

74.  9 

82  1 

58.  8 

59.  9 

58.4 

69.4 

59.2 

72.  2 

r 

67.8 

41.1 

62.7 

60.1 

72.4 

76.7 

69.3 

25.6 

58.0 

05.3 

73.7 

74.1 

59. 5 

63.  0 

60  5 

57  0 

41  5 

52.1 

69.0 

54.3 

57.4 

49.0 

45.7 

Number  of 
experiments. 
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Tauly.  i.— Digestion  coefficients  by  ruminants — maxima,  minima,  and  averages — Cont’d. 


Digestion  coefficients. 


Kind  and  condition  of  food. 

Dry 

matter. 

Organic 

matter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen-free 

extract. 

Fat. 

Dried  fodders— Continued. 

meadow  GRASSES — continued . 

Blue  joint: 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Maximum 

68.  (i 

09.8 

48.7 

70.2 

72 .4 

68.6 

52.3 

Minimum 

39.9 

41.8 

10.0 

56.5 

36.  5 

43.2 

37.0 

Average 

.51.3 

55.8 

29.4 

63.4 

54.5 

55.9 

44.7 

Branch  grass  ( Spartina  stricta  glabra) 

56.0 

62.5 

52.0 

54.0 

32.0 

Branch  grass  (Distiehlys  spicata) 

49.7 

48.9 

58.1 

51.7 

56.4 

45.7 

30.0 

Chess  or  cheat 

45.0 

47.3 

23.0 

42.0 

40.0 

49.0 

32.0 

Crab  grass : 

Maximum 

56.5 

58.9 

44.4 

55. 1 

59.7 

58.0 

50.9 

50.  7 

51.  1 

30.  8 

58.  4 

51.0 

42.6 

53.6 

55.0 

37.  6 

59.1 

54.5 

4G.8 

Fox  grass  (Spartina patens) 

54.8 

54.5 

58.2 

59.3 

57.  4 

53. 1 

30.4 

Fox  grass  ( Spartina  juncea,  etc.) 

53.0 

57.0 

51.0 

52.0 

24.0 

Flat  sage 

56.5 

57.3 

62.0 

51.8 

60.4 

55.1 

30.1 

Hungarian  grass 

65.0 

66.3 

47.4 

60.0 

67.0 

67.1 

03.9 

•Johnson  grass: 

Maximum 

58.4 

62.2 

56. 1 

44.7 

73.5 

59.3 

39.5 

Minimum 

54.5 

54.4 

4.8 

38. 1 

57.8 

54.4 

37.2 

Average 

56.5 

58.3 

30.5 

41.4 

05.7 

56.9 

38.4 

Barnyard  millet 

57.4 

56.8 

03. 1 

03.7 

61.6 

51.6 

46.3 

Cat-tail  millet 

62.3 

61.6 

68.4 

62.6 

06.5 

59.1 

46.1 

Orchard  grass: 

Maximum 

58.7 

59.7 

35.0 

60.5 

63.3 

56.3 

56.4 

54.4 

55.8 

58.5 

57.5 

54.4 

51.2 

5G.6 

57.8 

59.5 

60.4 

55.4 

53.8 

Red  top : 

Maximum 

61.8 

63.0 

33.7 

62.2 

61.3 

64.6 

56.8 

Minimum 

57.6 

59.3 

24.3 

60.4 

61.2 

59. 1 

44.2 

Average 

59.  7 

61.2 

29.0 

61.3 

61.3 

61.9 

50.5 

Red  top  and  sedge 

46.0 

48.5 

10.1 

37.2 

55.7 

45.6 

49.0 

Timothy : 

Maximum 

65.7 

00.8 

48.2 

60.4 

62. 1 

71.8 

74.3 

Minimum 

40.5 

50.7 

23.0 

33.5 

40.5 

55.3 

17.6 

Average 

56.6 

57.9 

32.8 

46.9 

52.5 

62.3 

52.2 

Timothy,  before  or  in  bloom : 

Maximum 

65.7 

66.8 

48.2 

60.4 

62.1 

71.8 

60.8 

Minimum 

55.  9 

56.7 

41.8 

51. 1 

56.6 

57.  4 

51.5 

A verage 

00.7 

61.5 

44.2 

56.8 

58.8 

64.3 

58.4 

Timothy,  past  bloom: 

Maximum 

58.3 

59.4 

33.2 

50.  0 

53.3 

63.9 

59.7 

Minimum 

49.5 

50.  7 

28.0 

40.8 

40.5 

57.8 

34.6 

Average 

. 53.4 

54.5 

30.3 

45.  1 

47.1 

60.4 

51.9 

Timothy  ro wen 

02.2 

64.4 

56.4 

68.0 

60.5 

63.4 

49.5 

Wild-oat  grass : 

Maximum 

08.3 

69. 1 

52.2 

68.0 

70.6 

68.8 

62.8 

Minimum 

59.6 

61.2 

17. 1 

48.6 

65.1 

62. 1 

38.2 

Average 

64.0 

65.2 

34.7 

58.3 

07.9 

05.5 

50.5 

Witch  grass: 

Maximum 

62.4 

63.  6 

41.5 

64.2 

67.6 

69.0 

60.0 

Minimum 

59.  9 

61.0 

40.3 

52. 9 

57. 9 

62.1 

54. 4 

61.2 

62.3 

•10.9 

58.6 

62.8 

65.  6 

57.2 

i Black  grass  and  redtop  (cove  mix- 

tore) 

51.0 

54.  3 

57.5 

47.9 

59.7 

53.2 

40.3 

Mixed  grasses: 

61. 4 

63.3 

03.5 

64.5 

03.3 

51. 4 

54. 1 

55.9 

54.7 

56.4 

55.9 

46.9 

57. 1 

58.8 

58.5 

59.7 

58.7 

48.5 

Pasture  grass : 

Maximum 

73.8 

75.0 

55.5 

75.2 

76.7 

75.4 

74.4 

71.3 

71.4 

48.0 

71.5 

75.  5 

72.9 

00. 1 

Average 

72.0 

73.2 

51.8 

73.4 

76.  1 

74.2 

67.  3 

00  0 

34.  0 

33.0 

40.0 

44.  0 

53.0 

03.0 

50.0 

53.0 

47.0 

Salt-hay  mixture 

56.4 

54.9 

69.8 

42.6 

00.7 

54.7 

29.7 

Bowen  hay: 

64.4 

06.4 

53.0 

09.1 

06.6 

67.2 

48.6 

64.3 

65.2 

40.1 

09.0 

66.5 

65.1 

46. 2 

Average 

64.4 

05.8 

40.6 

69. 1 

66.0 

66.2 

47. 4 

CEREAL  PLANTS. 

i Barley  hay 

61.2 

62.3 

44.8 

65.2 

01.7 

63.  3 

40.4 

Js  u!UU6 f flf 

experiments. 
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'able  4. Digestion  coefficients  bg  ruminants — maxima,  minima,  and  averages — Cont’d. 


17 


7 


13 


10 


3 


5 


3 


2 


1 

2 


1 

1 

1 

1 

1 

1 


2 


4 


G 


2 


1 


3 


1 

1 

1 

1 


Digestion  coefficients. 


Kind  and  condition  of  food. 


Dried  fodders — Continued. 

cereal  plants— continued. 

Dent  corn  fodder: 

Maximum 

Minimum 

Average 

Flint  corn  loader: 

Maximum 

Minimum 

Average 

Dent  and  dint  corn  fodders  (imma- 
ture) : 

Maximum 

Minimum 

Average 

Dent  and  Hint  corn  fodders  (mature) : 

Maximum 

Minimum 

Average 

Sweet  corn  fodder : 

Maximum 

Minimum 

Average 

Corn  stover: 

Maximum 

Minimum 

Average 

New  corn  product: 

Maximum 

Minimum 

Average 

Topped  corn  fodder : 

Maximum 

Minimum 

Average 

Corn  blades  and  husks 

Corn  leaves  (pnlled  fodder) : 

Maximum 

Minimum 

Average 

Corn  husks 

Corn  butts 

Oat  hay 

Oat  straw 

Sorghum  fodder  (pulled) 

Sorghum  bagasse 

CLOVERS. 

Alsike  clover: 

Maximum 

Minimum 

Average 

Crimson  clover: 

Maximum 

Minimum 

Average 

Red  clover  : 

Maximum 

Minimum 

Average 

Red  clover  rowen : 

Maximum 

Minimum 

Average YYYY. 

White  clover ”1111111 

LEGUMES  OTHER  THAN  CLOVERS. 

Alfalfa: 

Maximum 

Minimum 

Average 

Cowpea  vine 

Peanut  vino 

Soy  bean !.”!!! 

Hairy  vetch YYYYY.  YY  Y*. 


Dry 

matter. 

Organic 

matter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

geu-freo 

extract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  el. 

Per  ct. 

Per  ct. 

72.6 

73.9 

57.4 

G5.4 

74.6 

81.2 

82.3 

52.3 

53.6 

6.0 

24. 1 

42.8 

59.2 

57.3 

64.  3 

66. 1 

30.7 

50.4 

62.2 

68.0 

73.6 

72.7 

74.2 

54.5 

70.5 

79.8 

76.8 

77.5 

62.3 

66.4 

20.0 

37.9 

70.7 

63.4 

64.7 

68.6 

71.7 

42.6 

60.0 

74.9 

70.3 

71.4 

69.8 

71.4 

57.4 

70.5 

74.6 

74.0 

79.5 

52.3 

53.6 

17.7 

24.1 

46.  1 

59.2 

57.3 

63.9 

65.7 

37.2 

51.7 

66.0 

66.2 

72.2 

72.7 

74.2 

52.9 

67.6 

79.8 

81.2 

82.3 

59.8 

61.2 

6.6 

37.9 

42.8 

63.4 

04.7 

68.2 

70.7 

30.6 

56.1 

55.8 

72.2 

73.9 

70.9 

73.5 

44.0 

71.5 

76.7 

73.1 

77.0 

60.9 

63.1 

23.4 

59.0 

70.2 

59.4 

67.4 

67.2 

69.8 

35.6 

64.1 

73.8 

68.2 

73.6 

G2.0 

G3.5 

44.9 

51.7 

69.6 

63.9 

77.5 

53.2 

54.6 

26.9 

16.6 

55.9 

54.0 

52.1 

57.2 

59.1 

32.6 

35.9 

64.2 

57.9 

70.4 

63.5 

04.2 

50.0 

59.8 

62.7 

65.8 

82.8 

55.1 

50.1 

17.3 

20.5 

47.6 

56.6 

72.0 

58.1 

59.2 

38.7 

46.7 

57.0 

60.5 

78.2 

59.7 

65.1 

7.5 

55.4 

71.4 

62.2 

71.2 

55.0 

59.4 

0.  1 

22.0 

70.5 

53.5 

63.5 

57.4 

62.  3 

3.8 

38.7 

71.0 

57.9 

67.4 

03.8 

67.1 

22.6 

47.7 

72.9 

66.4 

58.1 

64.5 

67.8 

39.0 

62.3 

77.5 

68.0 

64.2 

55.1 

59.4 

14.6 

34.5 

57.4 

58.0 

59.8 

63.6 

26.8 

48.4 

67.5 

63.0 

59.9 

72.0 

74.2 

16.0 

29.5 

79.5 

75.0 

32.5 

66.5 

69.4 

11.5 

21.0 

73.5 

69.0 

79.5 

49.3 

50.  1 

34.6 

54.2 

43.5 

52.0 

61.9 

50.3 

52.0 

F>  7 G 

*» 

63.1 

64.8 

29.5 

60.8 

70. 4 

64.5 

46.7 

60.6 

62.2 

13.4 

13.7 

63.8 

6-1.  8 

46.4 

62.7 

63.6 

53.0 

68.2 

55.9 

74.1 

65.2 

61.9 

62.7 

51.4 

64.0 

51.0 

67.3 

35.1 

62.3 

63.2 

52.2 

06.1 

53.5 

70.7 

50.2 

61.1 

63.1 

59.4 

69.3 

51.4 

70.4 

49.2 

54.1 

54.8 

47.0 

08.2 

43.7 

60.0 

34.9 

58.1 

59. 1 

51.9 

68.7 

40.7 

64.6 

43.4 

63.8 

66.5 

37.0 

64.1 

63.4 

71.0 

G6. 1 

51.8 

52.6 

12.2 

49.4 

40.2 

57.6 

42.7 

57.4 

59.7 

29. 1 

58.0 

54.2 

64.4 

65.2 

58.0 

59.3 

47.4 

66.9 

49.1 

63.6 

00.2 

57.9 

58.9 

44.1 

62.7 

45.6 

61.9 

59.4 

58.0 

59. 1 

45.8 

64.8 

47.4 

62.8 

59.8 

60.0 

06.0 

58.5 

73.2 

60.6 

69.5 

50.6 

60.2 

62.3 

40.9 

77.0 

49.0 

71.8 

54.0 

57.0 

59.0 

38.0 

08.8 

43.3 

64. 0 

48.4 

58.9 

00.7 

39.5 

72.0 

46.0 

69. 2 

51.0 

59.2 

GO.  0 

49.5 

64.8 

42.0 

70.  6 

51. 8 

59.9 

63.  1 

20.4 

G3.3 

51.9 

69.5 

65.  9 

62.4 

63.9 

71.1 

60.8 

08.8 

29.2 

G9.  4 

71.8 

42.2 

82.3 

61.1 

72.9 

70.3 

N umber  of 
experiments. 
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Tablk  4.  Digestion  coefficients  by  ruminants— maxima,  minima,  and  averages— Cont’d. 


Digestion  coefficients 


1 

1 

2 


1 


5 


2 


1 

1 

] 

1 

1 


1 

1 

2 


1 

5 


4 


1 

1 

1 

1 

1 

1 

7 


1 

3 


3 


5 


Kind  and  condition  of  food. 

Dry 

matter. 

Organic 

matter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 
gen-free 
extract. 

Fat. 

Dried  fodders — Continued. 

MISCELLANEOUS  AND  MIXED. 

Per  et. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Buttercup  liay 

56.  1 

50.0 

48. 1 

56.3 

41. 1 

66.9 

69.7 

W bite  weed  bay 

57.8 

58.3 

52.0 

58.4 

45.5 

66.7 

62.0 

Clover  and  timothy : 

Maximum 

54.8 

55.5 

42.4 

40.9 

53.3 

59. 5 

58.0 

54  3 

50.  8 

Average 

54.  6 

53.2 

42  3 

Vetch  and“oats 

58. 1 

58.  7 

59.7 

06.9 

54.2 

18.0 

Grains  and  seeds. 

Coru  meal : 

Maximum 

93.  3 

93.9 

78. 7 

Minimum 

84.  6 

82.  8 

58  3 

R7  1 

Average 

89.4 

89.  6 

67.9 

94.0 

92. 1 

Oorn-and-cob  meal: 

78.  7 

79  8 

47  7 

78.  6 

79.  7 

45  9 

43  6 

85  8 

78. 7 

79. 8 

55.  6 

45.7 

87  6 

87.  3 

88.  7 

84.  4 

91  9 

Pea  meal 

80.8 

87.9 

43.7 

83.2 

25.7 

93.6 

54.5 

81.  9 

84.0 

91. 1 

71.  2 

76  3 

Cotton  seed,  raw 

00.  1 

05.8 

43.3 

07.8 

75.5 

49.0 

87.1 

55.  9 

56.8 

46.  9 

65.9 

51.  4 

71.7 

By  products. 

CEREAJ.S. 

79.  6 

83.4 

72.8 

105.7 

84.5 

91.2 

Cereal i no  feed 

90.4 

92.7 

70.0 

82.2 

95.  3 

80.0 

Corncobs : 

59.5 

59.7 

21. 1 

65.3 

60.  0 

50. 1 

43.  3 

17.4 

49.7 

36.  4 

51.  4 

19.3 

57.5 

48.3 

01.  0 

79.3 

52.6 

57.8 

91. 1 

Gluten  feed : 

91.  3 

92.  1 

88.  8 

99.  G 

95.5 

94.2 

78.  0 

79.  2 

83.0 

43. 1 

81.4 

78.0 

80.3 

87.  3 

85.  6 

78.0 

89.2 

84.4 

Gluten  meal: 

93.  3 

93. 1 

91.  9 

21.  G 

96.  7 

97.7 

85.  5 

88.  4 

83.  8 

84.0 

87.8 

89.  7 

90.  4 

88.  2 

89.  8 

94.4 

05.  3 

68.  0 

77.8 

40.8 

69.9 

85.5 

70. 1 

72.  0 

74.4 

35.2 

78.7 

84.0 

87. 1 

87. 1 

82.5 

87.  9 

91.5 

07.  1 

67.2 

80.2 

32.9 

68. 1 

104.0 

62.  0 

65.3 

81. 1 

42.6 

67.4 

89.0 

Victor  corn  and-oat  feed 

74.7 

77.4 

........ 

70.8 

48.3 

83.0 

80.8 

Wheat  bran : 

Maximum 

G7.  3 

70.0 

47.1 

82.3 

56.3 

74.0 

82.0 

Minimum 

58.7 

01.0 

17.3 

70.2 

14.3 

01.  1 

00.5 

G2.  3 

65.  7 

77.8 

28.  0 

69.  4 

68.  0 

Wheat  bran  and  shorts 

00.2 

00.7 

7.5 

75.8 

18.3 

64.3 

45.0 

Wheat  middlings: 

Maximum 

82.5 

88.1 

22.6 

84.8 

30.3 

87.8 

88.9 

07.  0 

70.2 

75.6 

29.9 

73.5 

81.8 

75.0 

78.5 

79.8 

33.1 

81.3 

80.3 

OIL-BEAIilNU  SEEDS. 

Cotton -seed  hulls: 

Maximum 

45.0 

45.  5 

27. 1 

24.0 

47.3 

45.7 

89.3 

Minimum 

85. 9 

36.  2 

20.  0 

5.7 

27.4 

37.4  i 

80.0 

39.8 

40.5 

23.2 

40.  0 

41.  1 

85.7 

Cotton -8ee(l  meal : 

Maximum 

83.9 

87.0 

38.0 

90. 1 

100.0 

71.0 

103.  2 

Minimum 

65.  0 

69.  1 

, 3.0 

83.  5 

19.5 

43.8 

87.3 

Average 

73.  7 

7G.  1 

23.7 

88.4 

55.5 

00.0 

93.3 

Linseed  meal,  old  process 

78.7 

81.2 



88.8 

57.0 

77.0 

88.  0 

Linseed  meal,  new  process: 

81.2 

84.3 

87.2 

99.5 

80.  G 

102. 2 

77.2 

79.2 

83. 1 

01.2 

85.5 

91.0 

Average 

79.2  1 

81.8 

85.2  1 

80.4  | 

80.  1 | 

90.0 
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Table  4 .—Digestion  coefficients  by  ruminants— maxima,  minima,  and  averages— C out’ <1. 


oi 



Digestion  coofficieuts. 

I*  ^ 

Zb 

Hi 

O 

Kind  and  condition  of  food. 

Dry 

matter. 

Organic 

matter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen-free 

extract. 

Fat. 

By -products — Cod  tinned. 

1 

1 

MISCELLANEOUS. 

Per  ct. 
32.1 

Per  ct. 
32.8 

Per  ct. 

Per  ct. 
70.0 

Per  ct. 
11.7 

Per  ct. 
49.1 

Per  ct. 
89.7 

73.8 

81.  G 

01.9 

92.3 

91.1 

Hoots. 

1 

1 

] 

l 

78.5 

84.8 

10. 4 

74.7 

42.8 

91.3 

75.7 

77.0 

44.  7 

90.4 

13.0 

80.1 

87.2 

81.  2 

43.4 

92. 1 

91.1 

31.2 

80.3 

74.2 

94.7 

84.2 

94.5 

98.7 

31.9 

91.3 

100.7 

99.9 

49.9 

92.8 

96.1 

58.6 

89.7 

103.0 

96.5 

87.5 

For  averages  of  digestion  coefficients  by  swine,  see  Table  3,  p.  81. 

For  averages  of  digestion  coefficients  by  borses,  see  Table  3,  pp.  81,  82. 


FACTORS  AFFECTING  DIGESTIBILITY. 

Tlie  digestibility  of  any  material  is  affected  by  two  sorts  of  factors: 
(1)  The  kind  and  condition  of  the  animal  used  and  (2)  the  method  of 
treatment  of  the  feeding  stuff  and  the  quality  and  combination  of  the 
different  food  materials.  It  is  obvious  that  in  order  to  secure  normal 
results  under  any  condition  the  subject  must  be  in  sound  health. 

INFLUENCE  OF  KIND  AND  CONDITION  OF  ANIMAL  USED  UPON 

DIGESTIBILITY. 

In  discussing  the  influence  of  the  first  factor,  there  are  two  points 
which  should  be  considered,  namely:  (1)  How  far  the  results  obtained 
with  one  animal  may  be  applied  to  other  animals  of  the  same  genus, 
in  other  words,  how  great  is  the  influence  of  individual  peculiarities; 
and  (2)  how  far  may  the  results  obtained  with  one  species  be  applied  to 
another  species,  that  is,  can  the  results  obtained  with  small  animals, 
for  instance  sheep,  be  applied  to  large  animals,  for  instance  steers. 

EFFECT  OF  INDIVIDUAL  PECULIARITIES. 

The  influence  of  individual  peculiarities  of  the  experimental  animal 
upon  the  digestibility  of  any  feeding  stuff  is  a matter  of  impor- 
tance. It  has  been  referred  to  briefly  on  page  8.  Very  often  when  a 
single  food  is  fed  to  four  sheep  as  many  different  coefficients  of  diges- 
tibility are  obtained  for  the  total  organic  matter.  The  variations  are 
generally  not  wide,  but  they  nearly  always  occur,  and  it  seems  almost 
impossible  to  determine  which  of  the  factors — individuality,  digestive 
activity,  and  irregularity  of  excretion — is  chiefly  responsible  for  them. 
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1 lie  results  obtained  are  doubtless  influenced  by  all  tbree  conditions, 
sometimes  working  together  to  increase  the  variation  in  one  direction 
and  sometimes  counterbalancing  each  other.  We  can  learn  of  the 
extent  and  importance  of  these  apparently  unavoidable  sources  of 
error  only  by  a study  of  the  actual  results  reached  when  several  ani- 
mals are  used  in  ascertaining  the  digestibility  of  the  same  foods.  It  is 
a usual  practice  to  make  digestion  experiments  with  two  or  more 
animals,  since  it  is  believed  that  the  average  results  are  a more  accurate 
measure  of  the  true  digestibility  than  would  be  obtained  with  one 
animal. 

It  is  commonly  assumed  that  the  results  obtained  with  animals  of 
any  given  genus  are  applicable  to  other  animals  of  the  same  genus,  due 
allowance  being  made  for  the  effect  of  individual  peculiarities. 

Several  American  experimenters  have  used  from  three  to  six  animals 
in  testing  a single  food.  Digestion  experiments  were  conducted  at  the 
Connecticut  (Storrs)  Station  by  Woods  and  Phelps  from  1894  to  1896, 
in  which  the  same  animals  were  used  to  determine  the  digestibility  of 
several  substances.  Similar  conditions  have  prevailed  in  experiments 
by  Hopkins  in  Illinois,  Jordan  in  Maine,  Patterson  in  Maryland,  Lindsey 
in  Massachusetts,  and  Hutchinson  in  Mississippi.  All  or  nearly  all  the 
experiments  of  this  kind  are  summarized  in  Table  5.  Such  data  form 
practically  our  only  basis  for  discussing  the  nature  and  extent  of  the 
inaccuracies  or  unreliability  of  digestion  coefficients.  The  reason  for 
selecting  for  this  table  only  the  experiments  where  more  than  two 
animals  were  used  is  that  such  tests  offer  a greater  opportunity  for  the 
observation  of  variation  due  to  individuality  and  fluctuations  of  diges- 
tive energy.  In  the  table  only  the  coefficients  of  digestibility  of  total 
organic  matter  have  been  included,  since  it  was  believed  that  such  data 
were  sufficient  for  the  purpose.  The  variation  observed  maybe  readily 
seen  in  the  table  though  the  figures  representing  the  actual  differences 
have  not  been  given  as  in  the  succeeding  tables  (H  os.  0-14)  in  this  section. 

Table  5. — Influence  of  individual  peculiarity  upon  digestibility. 


Ref- 

er- 

ence 

No. 

Kind  and  condition  of  food. 

Coefficients  of  digestibility  of 
with  animal. 

organic 

matter 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

CONNECTICUT. 

Experiments  with  sheep : 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

]*cr  ct. 

Per  ct. 

9 

(56.7 

03.5 

04.  1 

00.3 

10 

04.4 

02.  0 

02.2 

62. 3 

11 

52.  9 

54.  9 

54.  8 

50.0 

13 

G8.  5 

70.  5 

71.  5 

65. 4 

1*1 

07.  0 

09.  5 

00.  9 

73.7 

31 

05.  0 

00.  2 

08. 1 

05.  6 

32 

50.7 

49.2 

52.  0 

47.9 

33 

Rowen  from  mixed  grasses  and  brim 

02.0 

02.7 

67. 1 

63.1 





36 

Rowen  from  mixed  classes  andmiddlings. 

08.5 

69.2 

09. 1 

68.7 

ILLINOIS. 

Experiments  with  steers: 

49 

04.  3 

04. 1 

62.  0 

65.  9 

50 

Cow  pea  silage 

03.  5 

03.2 

62.9 

04.0 

51 

So v- bean  silage 

53.9 

53.6 

53.4 

54. 1 

52 

Corn  fodder,  cured 

08.0 

60.9 

59.1 

67.  1 
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Table  5. — Influence  of  individual  peculiarity  upon  digestibility  Continued. 


Kef- 

er- 

ence 

No. 


90 

95 

96 
112 

113 

114 

115 


138 

140 

143 

144 

145 


155 

157 

165 


234 

236 

237 

238 
233 


Kind  and  condition  of  food. 


MAINE. 

Experiments  with  sheep : 

Hungarian  grass 

Timothy  hay 

Ho 

Do 

Sweet  corn  silage 

Field  corn  silage 

Timothy  hay  and  silage 

MARYLAND. 

Experiment  s with  steers : 

Corn  fodder  (shredded,  fed  wot)  and  bran. 

New  corn  product,  fed  wet 

New  corn  product,  steamed 

Corn  blades  and  husks 

Shredded  corn  fodder  and  bran 

MASSACHUSETTS. 


Experiments  with  sheep : 

English  hay,  mixed  grasses 

Do 

Do 


Coefficients  of  digestibility  of  organic  matter 
with  animal. 


No.  1. 


Per  ct. 

63.4 

60.5 
58.8 

55.7 

65.7 
77.2 

56.8 


64.3 

63.6 

51.6 
70.9 
64.3 


MISSISSIPPI. 

Experiments  with  sheep : 

Green  vetch - 

Clover  hay 

Green  vetch 

Vetch  hay 

Crab-grass  hay  and  cotton-seed  meal 


57.4 

59.0 


81.  1 
69.7 

69.0 
71.4 

57.1 


No.  2. 


Per  ct. 

65. 1 
57.4 
60.0 
54.0 
65.8 

78.2 

60.3 


65.8 


57.0 

68.3 

65.8 


63.0 
56.3 
59.  1 


76.7 

67.4 
72.0 
71.6 

55.4 


No.  3. 


Per  ct. 

65.2 
03.7 
59.6 

55.3 
63.1 

78.4 

58.4 


63.3 

64.0 

59.6 

63.8 

63.3 


63.6 

57.3 

59.3 


76.8 
65.0 
69.2 

71.8 
58.7 


No.  4. 


No.  5. 


Per  ct. 
68.8 
58.8 
02.3 


Per  ct. 


67.1 

64.9 


65.4 

67.1 


63.3 

57.6 

02.5 


79.5 

63.5 

70.0 

71.1 
64.8 


75.0 
66.2 
74.7 
73.4 

60.1 


No.  6. 


Per  ct. 


71.7 
62.  1 


An  examination  of  the  foregoing  figures  does  not  make  clear  tlie 
effect  of  individuality  in  causing  variations  in  digestion  coefficients.  If 
such  an  effect  existed  it  was  counterbalanced  in  these  experiments  by 
conditions  having  a more  marked  influence,  for  we  see  that  where  the 
digestibility  of  several  fodders  is  studied  by  the  use  of  the  same  sheep, 
any  given  animal  does  not  uniformly  take  the  same  place  in  the  scale  of 
efficiency.  In  some  instances  the  animal  which  gives  the  maximum 
coefficient  with  one  food  shows  the  minimum  with  another  food.  In  no 
series  of  experiments  with  the  same  animals  do  the  coefficients  as  a 
whole  have  a consistent  relation  with  reference  to  individuality.  It  is 
evident  that  either  the  animals  digested  their  food  more  efficiently  at 
one  time  than  at  another,  or  else  there  was  an  irregularity  of  excretion, 
or  both.  It  seems  reasonable  to  regard  the  former  of  these  two  factors 
as  the  more  influential,  especially  where  the  feces  are  collected  for  five 
to  seven  days. 

In  thirty-two  experiments  in  which  from  t hree  to  six  sheep  have  been 
used  in  the  digestion  trials  of  the  same  feeding  stuff,  the  difference 
between  the  maximum  and  minimum  coefficients  in  each  experiment  has 
varied  from  0.G  to  8 per  cent,  the  average  variation  being  3.7  per  cent. 
In  many  cases  the  uniformity  of  results  has  been  notably  good  and  in 
others  it  has  been  far  from  satisfactory.  All  this  emphasizes  the  desira- 
bility of  using  more  than  two  animals  for  a digestion  trial. 
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INFLUENCE  OF  KIND  OF  ANIMAL. 

[t  is  a matter  of  considerable  interest  and  importance  to  determine 
whether  the  same  coefficients  of  digestibility  are  obtained  when  any 
given  feeding  stnlt  is  consumed  by  different  genera  of  the  same  order 5 
whether,  for  instance,  a sheep  will  digest  a given  material  as  thoroughly 
as  a steer  or  other  ruminant.  The  animals  may  vary  greatly  in  size  as 
well  as  in  other  ways,  and  how  far  these  differences  affect  the  power  of 
digesting  feeding  stuffs  is  a matter  of  considerable  importance.  This 
question  has  a decided  practical  value,  since  it  is  customary  to  use  the 
coefficients  of  digestibility  obtained  witli  one  genus  of  animals  when 
computing  the  value  of  the  material  for  other  animals  of  the  same 
order.  The  work  of  the  American  stations  which  has  to  do  with  the 
subject  is  summarized  in  the  following  table: 


Table  6. — Influence  of  size  upon  digestibility,  as  shown  by  using  different  genera  of  the 

same  species. 


Digestion  coefficients. 


Def- 

er- 

ence 

No. 


339 

339 


3601 

362/ 

3611 

363/ 


358 

359 


277 

277 


281 

281 


236 

235 


274 

274 


273 

273 


282 

282 


Number 
of  animals. 

Kind  of  food . 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

1 steer 

-Corn  silage 

Per  ct. 
68. 1 
53.8 

Per  ct. 
70.4 
56.  6 

Per  ct 
35.9 
13.3 

Per  ct 
44.0 
21.5 

Per  ct 

77.0 

03.0 

T'er  ct 
69.7 
54.9 

Per  ct. 
70.0 
08.3 

8.  3 

Difference  in  favor  of 
steer. 

14  3 

LI.8 

22.6 

22.5 

14.0 

14.8 

3 steers  . . . 

Corn  silage 

75.6 

76.7 

44.5 

65.0 

81.9 

75.  3 

89.5 

2 sheep  . . . 

do 

66.4 

68. 1 

30.9 

56.0 

70.  G 

08.0 

88.5 

Difference  in  favor  of 

9.2 

8.6 

3.  0 

9.0 

11.3 

6.7 

1.0 

steers. 

2 steers . . . 

Corn  fodder 

67.4 

70.0 

37.  6 

58.6 

74.4 

06.8 

79.2 

1 sheep  . . . 

do 

62.5 

64.7 

38. 1 

55.8 

68. 1 

61.6 

77.8 

Difference  in  favor  of 

4.9 

5.3 

-0.  5 

2.8 

0.3 

5.2 

1-4 

steers. 

GO.  3 

07.  0 

41.  3 

02.  2 

75.  9 

06.  6 

46.  3 

1 goat 

."(lo 

59.9 

62.0 

17.6 

59.5 

64.9 

62.5 

47.1 

Difference  in  favor  of  cow . 

6.4 

5.6 

23.7 

2.7 

11.  0 

4-1 

-0.8 

G5.  3 

07.4 

70.  0 

58. 1 

09.  7 

51.4 

1 cow 

do ! 

56.8 

57.2 

51.5 

66.5 

44.7 

03.4 

35.1 

Difference  in  favor  of  goat 

8.6 

8.1 

15.9 

3.5 

13.4 

0.3 

10.3 

5 sheep  . . . 

lied  clover  hay 

63.  8 

66.5 

34.5 

04. 1 

03.4 

69.6 

60.  1 

3 steers  . . . 

56.4 

60.3 

12.2 

50.3 

52.6 

05.1 

05.9 

Difference  in  favor  of 

7.4 

6.2 

22.3 

7.8 

10.8 

4;  5 

0.2 

sheep. 

1 COW 

Soy-bean  hay 

62.7 

04.  0 

47.4 

72. 1 

59.5 

60.  2 

39.7 

02.  0 

03.7 

70.  1 

02.  1 

71.5 

18.8 

Difference  unimportant .. 

0.7 

0.3 



2.0 

-2.6 

—5.3 

20.9 

45.  0 

45.5 

21.5 

47.3 

45.  7 

89.3 

2 goats 

38.6 

38.8 

20.9 

3.4 

45.2 

32.5 

87.0 

Difference  in  favor  of  cow . 

0.4 

6.7 

0.6 

2. 1 

12.2 

2.3 

83.  9 

87.0 

38.0 

96.  1 

100.0 

71.0 

91.6 

1 cow 

66.8 

09.  9 

19.8 

88. 1 

46.8 

43.  8 

92.4 

Difference  in  favor  of  goat 

17.1 

17.1 

18.2 

8.0 

53. 2 

27.2 

0.8 
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The  conclusion  of  German  experimenters  that  the  different  genera  of 
ruminants  digest  coarse  fodders  with  practically  the  same  efficiency  has 
been  generally  accepted  and  taught  in  this  country.  American  experi- 
ments neither  confirm  nor  disprove  this  conclusion.  In  nine  compari- 
sons with  ruminants  it  will  be  seen  that  the  higher  coefficients  of 
digestibility  were  obtained  in  five  cases  with  large  animals  (steers  and 
cows),  and  higher  coefficients  in  three  cases  with  small  animals  (sheep), 
there  being  no  difference  in  one  case.  In  three  of  the  four  comparisons 
with  steers  and  sheep  included  in  Table  6,  the  sheep  show  a materially 
larger  digestibility.  Five  comparisons  of  cows  and  goats  furnish  con- 
tradictory evidence,  the  cows  affording  the  larger  digestibility  in  two 
cases  and  the  goats  in  two,  with  no  important  difference  in  one  case. 
In  view  of  these  results  more  experiments,  or  experiments  under  differ- 
ent conditions,  are  needed  in  order  to  ascertain  the  influence  of  this 
factor  upon  digestibility. 

INFLUENCE  OF  CONDITION  AND  TREATMENT  OF  FEEDING 
STUFFS  UPON  THEIR  DIGESTIBILITY. 

As  stated  above,  one  of  the  principal  factors  affecting  the  digesti- 
bility of  any  feeding  stuff  is  the  way  in  which  it  is  prepared  and 
fed.  In  the  present  discussion,  this  factor  is  treated  of  under  the  fol- 
lowing heads:  (1)  The  influence  of  the  stage  of  growth  of  any  crop 
upon  its  digestibility;  (2)  the  influence  of  cooking  feeding  stuffs;  (3) 
the  influence  of  curing;  that  is,  how  much  more  or  how  much  less  thor- 
oughly is  a green  crop  digested  than  the  same  material  when  dried  and 
cured,  as  hay;  (4)  the  effect  of  ensiling  upon  digestibility  as  compared 
with  feeding  any  given  material  green  or  dried  and  cured ; (5)  the  influ- 
ence of  grinding;  that  is,  are  finely  divided  foods  more  thoroughly 
digested  than  the  same  material  fed  without  previous  grinding;  (6)  the 
influence  of  wetting  or  moistening  food;  (7)  the  influence  of  the  quan- 
tity fed;  and  (8)  the  influence  of  the  proportion  of  nutrients,  i.  e.,  the 
nutritive  ratio,  upon  digestibility. 

INFLUENCE  OF  STACIE  OF  GROWTH. 

As  a plant  matures,  it  has  been  found  to  change  more  or  less  in  com- 
position. Usually  the  soluble  bodies  which  serve  as  nutritive  material 
for  the  plant  are  changed  into  reserve  materials.  The  formation  of 
the  flower  and  the  maturing  of  the  seed  are  also  characterized  by  more 
or  less  marked  changes  in  chemical  composition.  The  influence  of 
stage  of  growth  on  the  composition  of  different  crops  has  been  studied 
by  a number  of  experiment  stations.  The  influence  of  the  maturity  of 
any  crop  on  its  digestibility  may  be  studied  by  reference  to  Table  7, 
which  summarizes  the  American  digestion  experiments  on  this  subject. 
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Table  7. — Influence  of  stage  of  growth  on  digestibility . 


40 

37 


39 


38 


72 

73 

88 

89 


Digestion  coefficients. 

N umber  of 
animals. 

Kind  and  condition  of  food. 

Dry 

Organ 

Pro- 

tein. 

>8? 

8& 
• O 

mat- 

ter. 

ic  mat 
ter. 

Ash. 

Fiber. 

free 

ex- 

Fat. 

tract. 

2 sheep  . . . 

Hungarian  grass,  green,  nearly 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

Perct. 

Perct. 

70.9 

72.2 

58.3 

69.3 

74.4 

70.0 

83.5 

2 sheep  . . . 

lull  grown,  beginning  to  bloom. 
Hungarian  grass,  green,  more 
advanced  than  in  Ho.  17; 
quite  woody. 

67.2 

68.0 

58.7 

61.3 

71.8 

67.8 

61.2 

Difference  in  favorof  early 

3.7 

4.2 

-0.4 

6.0 

3.1 

2.2 

22.3 

cutting. 

2 sheep  . . . 
2 sheep  ... 

Sweet-corn  fodder,  green,  two 
weeks  later  than  in  No.  22. 

72.7 

73.9 

50.3 

66.5 

60.7 

78.3 

81.7 

Sweet-corn  fodder,  green,  early 
roasting  stage,  many  small 

66.8 

68.0 

60.7 

55. 5 

51.3 

74.1 

78.3 

ears. 

Difference  in  favor  of  late 

5.9 

5.9 

-0.4 

11.0 

6.4 

4.2 

3.4 

cutting. 

2 sheep  ... 

Oat  fodder,  green,  early-seed  to 

62.1 

01.8 

60.4 

72.3 

51.6 

63.5 

70.2 

1 sheep  . . 

early-milk  stage. 

Oat  fodder,  green,  seeds  half  to 

53.8 

56.5 

49. 1 

67.8 

43.5 

61.1 

67.5 

full  grown,  stems  quite  woody. 

Difference  in  favor  of  early 

8.3 

5.3 

17.3 

4.5 

11.1 

2.4 

2.7 

cutting. 

2 sheep  . . . 

Soy-bean  fodder,  green,  plants 

59.2 

66.0 

7.8 

78.8 

60.1 

72.0 

54. 1 

in  bloom. 

2 sheep  . . . 

Soy-bean  fodder,  green,  seeds 

58.6 

62.3 

20.3 

69.3 

40.9 

73.5 

54.3 

formed  to  half  grown,  stems 
quite  hard. 

Difference  in  favor  ofearly 

0.6 

3.7 

-12.5 

9.5 

9.2 

-1.5 

-0.2 

cutting. 

2 sheep  . . . 

Soy-bean  fodder,  green,  from 

62.8 

67. 1 

22.7 

75.2 

49.8 

76.4 

57.7 

2 sheep  . . . 

bloom  to  early  seed. 

Soy-bean  fodder,  green,  early  to 

58.6 

62.6 

24.8 

77.2 

47.3 

70.9 

60.1 

f ull  bloom. 

Difference  in  favor  of  late 

4.2 

4.5 

—2.1 

—2.0 

2.5 

5.5 

7.6 

cutting. 

2 sheep  . . . 

Oat-and-pea  fodder,  green,  oats 

65.5 

66.0 

58.9 

79.6 

63.8 

61.5 

69.7 

1 sheep  . . . 

early  milk,  peas  fairly  suc- 
culent, pods  and  seeds  devel- 
oped. 

Oat-and-pea  fodder,  green,  oats 

61.4 

62.9 

41.9 

73.2 

49.1 

66.9 

70.8 

turning  yellow,  stems  woody, 
seeds  half  grown,  some  peas 

lull  grown. 

Difference  in  favor  ofearly 

4.1 

3. 1 

17.0 

6.4 

14.7 

-5.4 

—0.0 

cutting. 

1 sheep  . . . 

Timothy  hay,  in  full  bloom 

65.7 

66.8 

41.8 

60.4 

02.1 

71.8 

51.5 

1 sheep  . . . 

Timothy  hay,  past  bloom 

54.1 

55.5 

28.0 

44.5 

51.7 

61.0 

34.6 

Difference  in  favorofearly 

11.6 

11.3 

13.8 

15.9 

10.4 

10.8 

16.9 

cutting. 

2 sheep  . . . 

Timothy  hay,  in  early  bloom, 

60.4 

61.1 

48.2 

58.9 

57.7 

63.7 

56.9 

cut  -filly  9. 

2 sheep  . . . 

Timothy  hay,  ten  days  past 

58.3 

59  4 

33.2 

60.0 

53.3 

63.9 

58.3 

bloom,  cut  July  24. 

Differencein  favor  ofearly 

2.1 

1.7 

15.0 

8.9 

4.4 

—0.2 

—1.4 

cutting. 

2 sheep  . . . 

Timothy  hay,  early  cut,  in  full 

55.9 

56.7 

42.7 

51.  1 

56.6 

57.4 

60.8 

2 sheep  . . . 

bloom. 

Timothy  hav,  late  cut,  eighteen 

49.5 

50.7 

29.6 

40.8 

40.5 

57.8 

59.7 

days  past  fall  bloom. 

Difference  in  favorofearly 

6.4 

6.0 

13.1 

10.3 

6. 1 

—0.4 

1.1 

cutting. 

Average  difference  in  fa- 

6.7 

6.3 

14.0 

11.7 

7.0 

3.4 

5.5 

vor  of  early-cut  over 
late-cut  timothy. 

• 
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These  experiments  indicate  that  the  influence  of  the  stage  of  growth 
varies  with  different  species  of  plants.  With  timothy  and  Hungarian 
grass  and  also  with  oats  the  approach  to  ripeness  diminished  the  digest- 
ibility, whereas  with  maize  it  materially  increased  the  proportion  of 
digestible  material.  With  soy  beaus  the  results  are  contradictory. 
The  above  facts  have  a rational  explanation.  In  the  maturity  of  timo- 
thy hay  there  is  an  increase  in  the  percentage  of  woody  fiber  and  a 
relative  decrease  in  the  proportion  of  the  more  soluble  carbohydrates, 
but  when  maize  matures  and  forms  its  kernels  there  is  a material 
increase  in  the  proportion  of  starch  and  other  carbohydrates  which  are 
regarded  as  wholly  digestible. 

INFLUENCE  OF  COOKING. 

It  is  commonly  believed  that  cooking  has  more  or  less  effect  upon 
the  digestibility  of  different  foods  by  animals.  Table  8 summarizes  the 
experiments  made  at  the  different  stations  on  this  subject. 


Table  8 .—  Influence  of  cooking  upon  digestibility. 


Digestion  coefficients. 

Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

GO 

1 sheep  . . . 

2 sheep  . . . 

Perct. 
80. 1 

Per  ct. 
SI.  2 

Per  ct. 

Per  ct. 
43.4 

Per  ct. 

Perct. 
92. 1 

Per  ct. 

GO 

75.7 

77.0 

44.7 

90.3 

13.0 

4.4 

4.2 

—1.3 

1.  8 

cooked  feed. 

140 

143 

3 steers... 
3 steers . . . 

Now  corn  product,  fed  wet 

New  corn  product,  steamed  fif- 
teen minutes. 

63.5 

55.8 

64.2 
56. 1 

48.9 

50.0 

59.7 

59.8 

60.6 

47.6 

65.8 

59.0 

82.8 

79.8 

Difference  in  favor  of  raw 
feed. 

7.7 

8.1 

—1.1 

—0.1 

13.0 

6.8 

3.0 

225 

2 pigs 

97.  0 

44.  6 

84.  5 
82.0 

98.1 

97.6 

226 

2 pigs 

Potatoes,  cooked 

95.0 

10.0 

Difference  in  favor  of  raw 

2.0 

4.6 

2.5 

0.  5 

feed. 

271 

1 cow 

06. 1 
55.9 

65.8 
56.  8 

43.3 

67.8 

46.9 

75.5 

65.9 

49.6 

51.4 

87.  1 
71.7 

272 

1 lieifer,  1 

steer. 

Difference  in  favor  of  raw 

10.2 

9.0 

20.9 

9.  6 

—1.8 

feed. 

313 

1 sheep  . . . 

Corn  silage,  cooked 

68.0 

63.6 

73.7 

67.8 

31.0 

32.0 

39.4 

45.4 

70.3 

59.2 

74.7 

71.1 

87.2 

86.1 

312 

1 sheep  . . . 

Corn  silage,  whole  plant 

Difference  in  favor  of 
cooked  feed. 

5.0 

5.9 

-1.0 

-6.0 

11.1 

3.6 

1. 1 

aAverage  of  two  trials. 

b The  cotton  seed  lost  17. GO  per  cent  material  (mostly  water)  in  roasting. 


These  experiments  show  that  on  the  whole  cooking  of  the  foods 
experimented  upon  was  detrimental  to  digestibility,  although  with 
some  products  the  evidence  is  contradictory.  This  is  true  of  potatoes 
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and  corn  products.  Roasting  cotton  seed  materially  diminished  its 
digestibility.  This  was  especially  marked  with  the  protein.  This  is  in 
harmony  with  the  investigations  made  by  methods  of  artificial  diges- 
tion on  the  effect  of  cooking. 

INFLUENCE  OF  DRYING  AND  CURING. 

The  curing  of  any  forage  crop  consists  in  drying  it  in  such  a way 
that  it  will  keep  well.  Various  fermentative  changes  take  place  in 
drying  under  ordinary  conditions.  These  changes  are  not  well  under- 
stood, but  it  is  known  that  they  are  important  in  imparting  aroma  and 
flavor  to  the  cured  product,  and  possibly  in  other  ways.  Some  idea  of 
the  effects  which  drying  and  other  changes  incident  to  curing  have 
upon  the  digestibility  of  feeding  stuffs  may  be  learned  from  the  com- 
parison in  the  following  table : 

Table  9. — Influence  upon  digestibility  of  feeding  materials  green  or  cured. 


Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Organ- 
ic mat- 
ter. 

Digest 

Ash. 

on  coei 

Pro- 

tein. 

icients 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

91 

2 sheep  . . . 

Hungarian  hay,  same  material 

05.  U 

66.3 

47.4 

60.0 

67.6 

67. 1 

63.9 

as  in  No.  90,  air  dried. 

90 

4 sheep  . . . 

Hungarian  grass,  freshly  cut  . . 

63.4 

65.6 

30.6 

62.4 

67.8 

65.8 

52.3 

Difference  in  favor  of  cured 

1.0 

0.7 

7.8 

—2.4 

—0.2 

1.3 

11.6 

fodder. 

309 

2 steers . . . 

Timothy  hay,  field  cured 

64.1 

66.4 

31.7 

48.5 

55.7 

67.8 

52.3 

368 

3 steers  . . . 

Timothy,  green,  freshly  out 

63.5 

65.6 

32.2 

48.1 

55.  6 

65.7 

53.1 

Difference  in  favor  of  cured 

0.6 

0.8 

—0.5 

0.4 

0. 1 

2.1 

—0.8 

fodder. 

323 

1 COW 

Pasture  grass,  dried,  same  ma- 

71.3 

71-4 

55.5 

(171.5 

76.7 

72.9 

60.1 

terial  as  in  No.  322,  carefully 

dried  over  furnace. 

322 

1 cow 

Pasture  grass,  green,  freshly 

68.7 

70.0 

49.7 

6 65.5 

74.3 

72.5 

54.7 

cut. 

Difference  in  favor  of  cured 

2.6 

1.4 

5.8 

0.0 

2.4 

0.4 

5.4 

fodder. 

6 

3 sheep  - . . 

Crimson  clover,  green,  from  .just 

67.9 

09.  1 

56.1 

77. 1 

56. 1 

74.5 

66.5 

before  to  just  after  bloom. 

12 

3 sheep  . . . 

Crimson  clover  hay  in  full 

56.3 

57.2 

47.5 

69.3 

46.2 

01.8 

34.  9 

bloom,  barn  cured. 

Difference  in  favor  of 

11.6 

11.9 

8.6 

7.8 

9.9 

12.7 

31.0 

green  fodder. 

238 

0 sheep  . - . 

Hairy  vetch  ( Viciavillota ) hay 

09.4 

71.8 

42.2 

82.3 

61.  1 

72.9 

70.3 

237 

5 sheep  . . . 

Hairy  vetch  ( Yicia  villosa), green 

68. 1 

71.0 

38.5 

81.0 

61.8 

70.6 

69.2 

Difference  in  favor  of  cured 

1.3 

0.8 

3.7 

1.3 

-0.7 

2.3 

1.1 

fodder. 

357 

1 sheep  ... 

Corn  fodder,  green,  whole  plant, 

69.9 

71.5 

35.1 

61.4 

67.8 

73.9 

79.3 

milk  stage. 

359 

1 sheep  . . . 

Corn  fodder,  same  material  as 

62.5 

04.7 

38. 1 

55.  8 

68.1 

61.6 

77.8 

in  No.  357,  field  cured. 

Difference  in  favor  of 

7.4 

6.8 

—3.0 

5.6 

—0.3 

12.3 

1.5 

green  fodder. 

a Containing  62.2  percent  digestible  albuminoids. 
& Containing  55.5  per  cent  digestible  albuminoids. 
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Four  out  of  six  experiments  for  the  purpose  of  comparing  the  digesti- 
bility of  green  and  cured  fodders  show  no  important  differences.  In  the 
other  two  cases  included  in  the  table  the  green  fodder  was  considei  ably 
more  digestible.  The  consensus  of  opinion,  based  upon  experimental 
evidence,  seems  to  be  that  when  any  forage  crop  is  dried  under  circum- 
stances which  admit  of  no  fermentation  or  loss  of  the  finer  parts  of  the 
plant  (leaves,  etc.),  the  mere  withdrawal  of  water  from  the  tissues 
causes  no  change  in  the  digestibility  of  the  different  constituents  of  the 
plant.  It  must  be  remembered,  however,  that  it  is  not  easy  to  obtain 
such  conditions  in  curing  crops,  especially  plants  like  maize,  with  thick 
tissues.  It  is  to  be  noted  in  the  experiments  with  green  and  dry  corn 
fodders  cited  in  the  table  that  the  dried  product  was  field  cured,  and 
must  have  sustained  a loss  of  some  of  its  valuable  constituents  by  fer- 
mentation, thus  lowering  its  digestibility.  No  explanation  of  the  results 
of  the  experiments  with  clover  can  be  drawn  from  the  evidence  at  hand. 

INFLUENCE  OF  ENSILING. 

When  fodder  is  preserved  by  ensiling  it  retains  the  greater  portion  of 
the  moisture  originally  present  in  it.  It  undergoes  fermentations  of 
different  kinds,  some  of  which  materially  change  the  character  of  cer- 
tain of  the  important  food  constituents.  When  the  proper  conditions 
are  present  the  fermentation  may  also  develop  a considerable  amount 
of  heat.  Table  10  summarizes  the  American  experiments  which  have 
to  do  with  the  effect  of  ensiling  a crop  upon  its  digestibility  as  com- 
pared with  the  same  crop  (1)  when  fed  green  and  (2)  when  fed  after 
drying  and  curing: 

Table  10. — Comparative  digestibility  of  silage  as  compared  with  same  crops  green  or  cured. 


Digestion  coefficients. 

Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

ENSILED  AND  GREEN  CROPS. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

Perct. 

Perct. 

357 

1 sbeep  . .. 

Green-corn  fodder  (whole  plant, 

69.9 

71.5 

35.1 

61.4 

67.8 

73.9 

79.3 

milk  stage). 

361 

363 

^2  sheep  . . . 

(Corn  silage  (same  material  as 
\ in  No.  357,  ensiled). 

66.4 

68.1 

30.9 

56.0 

70.6 

68.6 

88.5 

Difference  in  favor  of  on- 

3.5 

3.4 

4.2 

5.4 

—2.8 

5.3 

—9.2 

siled  fodder. 

ENSILED  AND  CURED  CROPS. 

79 

2 sheep  ... 

Southern  corn  fodder  (same 

64.  8 

67.1 

34.9 

58.1 

74.6 

64.5 

68.8 

corn  as  in  No.  82,  fed  partly 
dry). 

82 

2 sheep  . . . 

Southern  corn  silage  (no  ears 

63.2 

66.3 

14.9 

46.0 

73.8 

65.0 

65.3 

formed;  fresh  from  silo). 

Difference  in  favor  of 

1.6 

0.8 

20.0 

11.5 

0.8 

— 1.  1 

3.5 

cured  fodder. 

84 

2 sheep  . . . 

Sweet-corn  silage  (some  ears 

68.1 

70.1 

31.9 

54.0 

71.1 

71.8 

83.5 

81 

2 sheep  . . . 

fully  formed ; i resli  from  silo) . 
Sweet-corn  fodder  (same  corn 

60.9 

63.1 

23.4 

59.0 

70.2 

59.4 

67.4 

as  in  No.  84,  fed  partly  dry). 

Difference  in  favor  of  on- 

7.2 

7.0 

8.5 

—5.0 

0.9 

12.4 

16.  1 

siled  fodder. 
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Taulf.  10.— Comparative  digestibility  of  silage  as  compared  with  same  crops  green  or 

cured — Contiuued. 


lief'- 

Digestion  coefficients. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

er- 

ence 

No. 

ENSILED  AND  CORED  CROPS— c’t’d. 

Field-corn  fodder  (same  corn 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

80 

2 sheep . . . 

70.2 

72.3 

44.2 

03.0 

79.8 

70.  3 

71.6 

as  in  No.  83,  fed  partly  dry). 

83 

2 sheep  . . . 

Field-corn  silage  (many  ears 

69.1 

72.1 

12.2 

52.8 

75.2 

73.3 

82.6 

fully  developed,  fresh  from 
silo). 

Difference  in  favor  of 

1.1 

0.2 

32.0 

10.8 

4.6 

—3.0 

—11.0 

cured  fodder. 

125 

2 steers... 

Corn  silage  (made  from  whole 

72.7 

75.3 

20.2 

69.0 

47.3 

81.7 

81.5 

plant),  cotton-seed  meal,  corn 
meal.  Digestibility  of  entire 

ration. 

124 

2 steers... 

Corn  stover  (pulled  fodder,  well 

69.8 

72.5 

7.3 

08.5 

35.9 

75.9 

81.0 

dried),  cotton-seed  meal,  corn 
meal.  Digestibility  of  entire 
ration. 

Difference  in  favor  of  ra- 

2.9 

2.8 

12.9 

0.5 

11.4 

5.8 

0.5 

tion  containing  ensiled 
fodder. 

127 

2 steers... 

Corn  silage  (made  from  whole 

67.2 

69. 3 

6.7 

72.5 

55.3 

68.2 

86.0 

plant),  gluten  meal,  germ  feed. 

128 

2 steers. .. 

Corn  stover  (topped  fodder), 

59.3 

61.5 

4.4 

71.4 

46.9 

59.  1 

81.4 

gluten  meal,  germ  feed. 

Difference  in  favor  of  en- 

7.9 

7.8 

2.3 

1.1 

8.4 

9.1 

4.6 

ailed  fodder. 

253 

Corn  silage  (mature  flint  com) . . 
Corn  fodder  (mature  flint  corn, 
field  cured) . 

69.7 

_l.  5ft.  7 

68.9 

71.9 

86.4 

252 

2 heifers . . 

62.9 

37.9 

71.5 

63.4 

75.0 

6.8 

20.8 

—2.6 

8.5 

11.4 

siled  fodder. 

339 

2 sheep  . . . 

Corn  silage  (Bui rill  and  Whit- 

53.8 

56.6 

13.3 

21.5 

63.6 

54.9 

68.3 

man  corn,  no  ears,  some  nub- 

bins,  immature,  cut  short, 
crushed  and  tramped  in  silo). 

330 

2 sheep  . . . 

Corn  fodder  (same  corn  as  in 

52.3 

53.6 

27.8 

24.1 

40. 1 

59.2 

78.1 

No.  339,  air  dried  under  cover). 

Difference  in  favor  of  en- 

1.5 

3.0 

—14.5 

—2.0 

17.5 

—4.3 

-9.8 

siled  fodder. 

300 

302 

j-3  steers . . . 

(Corn  silage  (whole  plant,  milk 
\ stage). 

75.6 

76.7 

44.  5 

65.0 

81.9 

75.3 

89.5 

358 

2 steers . . . 

Corn  fodder  (same  corn  as  in 

67.4 

70.0 

37.6 

58.6 

74.4 

60.8 

79.2 

Nos.  360  and  362,  field  cured). 

Difference  in  favor  of  on- 

8.2 

6.7 

6.9 

0.4 

7.5 

8.5 

10.3 

siled  fodder. 

301 

363 

j.2 sheep  ... 

(Corn  silage  (whole  plant,  milk 
( stage). 

66.4 

68.1 

30.9 

56.0 

70.0 

68.6 

88.5 

359 

1 sheep  ... 

Corn  fodder  (same  corn  as  in 

62.5 

04.7 

38.1 

55.8 

68.1 

61.6 

77.8 

Nos. 361  and  363,  field  cured). 

Difference  in  favor  of  on- 

3.9 

3.4 

—7.2 

0.2 

2.5 

7.0 

10.7 

siled  fodder. 

378 

377 

2 cows.... 
2 cows 

63. 1 

65.2 

10.7 

53.7 

47.1 

71.7 

82.4 

Corn  fodder  (same  material  as 

59.8 

61.2 

19.0 

48.8 

56.1 

65.0 

68.5 

in  No.  378,  Held  cured). 

Difference  in  favor  of  on- 

3.3 

4.0 

0.7 

4.9 

—9.0 

6.7 

13.9 

siled  fodder. 

• 
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But  one  American  experiment  is  available  in  which  fodder  from  the 
same  field  was  compared  as  to  its  digestibility  in  the  fresh  green  state 
and  after  ensiling.  In  this  case  the  outcome  was  favorable  to  the  green 
fodder,  and  this  is  perhaps  explained  by  the  fact  that  the  fermentations 
of  the  silo  destroy  the  greater  part  ot  the  sugar  present,  a substance 
which  the  maize  plant  contains  in  comparative  abundance,  and  which 
is  wholly  soluble  in  the  digestive  juices.  On  the  other  hand,  the  average 
coefficients  of  digestibility  are  not  unfavorable  to  silage.  More  experi- 
ments are  needed  before  defiuite  deductions  can  be  drawn. 

Of  the  ten  comparisons  here  cited  of  the  digestibility  of  ensiled  and 
cured  corn  fodders,  the  ensiled  material  was  found  to  be  more  digestible 
in  eight  cases.  The  reasons  for  this  are  somewhat  a matter  of  con- 
jecture, a possible  explanation  being  that  in  these  particular  cases 
curing  in  the  field  caused  a larger  loss  of  soluble  protein  and  car- 
bohydrates than  did  ensiling.  The  hardening  of  the  stalks  in  the  field 
curing  and  the  less  perfect  mastication  resulting,  may  also  be  a factor 
which  influences  the  results. 

INFLFENCE  OF  GRINDING. 

It  might  reasonably  be  expected  that  grinding  would  increase  the 
digestibility  of  any  grain,  since  the  finer  the  material  when  taken  into 
the  digestive  tract  the  more  accessible  it  is  to  the  action  of  the  digest- 
ive juices.  The  experiments  made  by  the  stations,  which  have  to  do 
with  this  subject,  are  summarized  in  Table  11. 


Table  11. — Influence  upon  digestibility  of  feeding  materials  whole  or  ground. 


Digestion  coefficients. 

Ref- 

er- 

ence 

No. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

Ash. 

Fro- 

tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

55 

Corn  meal,  flint  corn,  finely 
ground. 

8!).  5 

91.2 

8G.  1 

29.4 

94.  2 

81.7 

54 

82.5 

83.4 

68.7 

38.3 

88.8 

45.6 

7.0 

7.8 

17.4 

-8.9 

30. 1 

grinding. 

152 

Corn  meal. yellow  dent, ground. 
Corn,  yellow  dent,  whole  Kernels 

88.4 

75.  6 

95.7 

88.2 

73. 1 

ipi 

2 horses  . . 

74.  4 

75.3 

26.  3 

57.8 

47.7 

Difference  in  favor  of 

14.0 

17.8 

7.5 

25.4 

grinding. 

150 

2 horses  . . 

Oats,  No.  1 white,  ground 

75.  7 

77.7 

29.2 

82.4 

14.4 

80. 1 

79.9 

14!) 

2 horses  . . 

Oats,  No.  1 white,  whole 

72.4 

74.1 

33.1 

86.1 

31.  1 

79.4 

82.4 

Difference  in  favor  of 

3.3 

3.6 

—3.9 

—3.7 

—16.7 

6.7 

—2.5 

grinding. 

224 

rigs 

82 

72 

50 

44 

80 

70 

GO 

30 

83 

74 

70 

69 

223 

rigs 

Difference  in  favor  of 

10 

6 

10 

30 

9 

10 

grinding.  • 

15909— No.  77 
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Tbe  testimony  of  American  experiments  as  to  the  influence  of  grind- 
ing upon  digestion  is  fairly  extensive  and  is  unanimous.  In  all  cases 
in  tbe  experiments  with  horses  and  pigs  tbe  unground  corn,  oats,  and 
wheat  have  been  considerably  less  digestible  than  tbe  ground  material, 
tbe  difference  in  favor  of  tbe  latter  varying  from  3.3  to  14  per  cent. 

In  this  connection  it  is  important  to  consider  tbe  cost  of  grinding,  as 
has  been  done  by  many  of  the  experiment  stations,  in  comparative  tests 
of  the  feeding  value  of  ground  and  unground  grain.  When  tbe  feeding 
stuff'  must  be  hauled  some  distance  to  tbe  mill,  tbe  improvement  in  its 
digestibility  due  to  grinding  or  tbe  greater  gains  made  on  tbe  ground 
grain  are  oftentimes  not  sufficient  to  cover  the  cost  of  grinding. 

INFLUENCE  OF  WETTING. 

When  corn  or  other  grain  is  stored,  it  sometimes  becomes  very  bard. 
Such  grain  is  often  soaked  before  feeding.  It  is  quite  commonly 
believed  that  soaking  improves  tbe  palatability  of  many  feeding  stuffs. 
Tbe  experiment  stations  have  made  a number  of  feeding  tests  in  which 
this  point  has  been  studied. 

Few  experiments  have  been  made  by  tbe  stations  on  tbe  effect  upon 
digestibility  of  feeding  any  material  wet  or  dry.  Table  12  summar- 
izes tbe  results  on  tbe  subject: 


Table  12. — Influence  upon  digestibility  of  feeding  materials  wet  or  dry. 


Ref- 

1 

Digestion  coefficients. 

Number  of 
animals. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Or- 

ganic 

mat- 

ter. 

! Ash. 

! 

Pro- 
; tein. 

Fiber. 

Nitro- 

gen- 

free 

ex- 

Fat. 

er- 

euce 

No. 

tract. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

135 

2 steers . . . 

Shredded  corn  fodder,  ■whole 

00.5 

62.4 

29.9 

30.5 

09.6 

59.2 

74.2 

plant  except  ears,  fed  wet. 

131 

2 steers. . . 

Shredded  corn  fodder,  same  ma- 

56.  8 

58.5 

28.0 

39.9 

64.0 

55.  4 

72.2 

terial  as  in  No.  135.  fed  dry. 

Difference  in  favor  of  wet 

3.7 

3.9 

1.3 

—3.4 

5.0 

4.8 

2.0 

feed. 

138 

4 steers. . . 

Sh redd ed  corn  fodder  an d 

63.2 

05. 1 

32.3 

73.8 

55.  7 

60.0 

08.2 

wheat  bran,  fed  wet. 

130 

2 steers. . . 

Shredded  corn  fodder  and 

58.7 

60.9 

25.3 

70.0 

51. 1 

02.1 

68.4 

wheat  bran,  fed  dry. 

Difference  in  favor  of  wet 

4.5 

4.2 

7.0 

3.8 

4.  (3 

4.5 

—0.2 

feed. 

The  two  experiments  recorded  in  tbe  above  table  on  the  influence  of 
wetting  a ration  gave  results  favorable  to  tbe  practice.  More  testi- 
mony on  this  point  is  needed  before  definite  deductions  can  be  drawn. 

Somewhat  contradictory  results  were  also  obtained  in  the  feeding 
experiments  with  wet  and  dry  feeding  stuff's  made  at  a number  of  tbe 
experiment  stations. 
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INFLUENCE  OF  QUANTITY  FED. 


Many  feeding  tests  have  been  made  at  the  experiment  stations  to 
compare  the  gains  made  when  difterent  amounts  were  ted.  In  this 
connection  it  is  important  to  consider  the  costot  the  feeding  stuffs  and 
the  returns  obtained  by  the  different  methods  of  feeding. 

In  a number  of  digestion  experiments  conducted  at  the  stations  it 
has  been  possible  to  compare  the  influence  upon  digestibility  of  feed- 
ing large  and  small  quantities  of  a given  material.  Table  13  gives  a 
summary  of  these  experiments: 

Table  13 .—Influence  upon  digestibility  of  consuming  different  quantities  of  food. 


Digestion  coefficients. 

Kef- 

Humber  of 
animals. 

Or- 

ganic 

mat- 

ter. 

Xitro- 

er- 

ence 

No. 

Kind  and  condition  of  food. 

Dry 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

gen- 

free 

ex- 

tract. 

Fat. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

13 

4 sheep  . . . 

Kation  composed  of  soy  bean 

09.0 

48.4 

77.  2 

00.6 

60.3 

74.2 

14 

meal,  $ lb.;  timothy  rowen 
bay,  1 lb. 

Kation  composed  of  soy-bean 

69.3 

45.7 

78.2 

62.0 

66.0 

73.1 

4 sheep ... 

meal.  $ lb.;  timothy  rowen 
hay,  11  lbs. 

—0.3 

2.7 

-1.0 

—1.4 

0.3 

1.  1 

smaller  ration. 

257 

Timothy  hay,  63  lbs. ; corn  meal, 
5 lbs. : ground  oats,  3J  lbs.  a 
Timothy  nay,  10  lbs. : corn  meal, 
7J  lbs. ; ground  oats,  5 lbs.  0 

55.  6 

16.9 

39.6 

59.1 

51.4 

250 

00.1 

21.8 

44.9 

63.0 

52.6 

4.5 

4.  9 

5.3 

3.9 

1.2 

large  ration. 

201 

2 sheep  . . . 

Timothy  hay,  50  gms. ; corn  sil- 
age, 400  gms. ; ground  oats, 
50  gms. ; ground  peas,  00  gms. 

74.4 

76.3 

30.7 

75.  fi 

67.2 

79.0 

82.1 

260 

2 sheep  . . . 

Timothy  hay,  100  gms. ; corn  ail- 
ago, 800  gms.;  ground  oats.  100 

69.4 

71.7 

13.4 

70.8 

59.0 

75.4 

80.5 

gms. ; ground  peas,  120  gms. 

Difference  in  favor  of 

5.0 

4.6 

17.3 

4.8 

8.2 

3.6 

1.6 

smaller  ration. 

203 

2 sheep  . . . 

Timothy  hay,  150  gms. ; corn  sil- 
age, 250  gms.;  malt  sprouts, 
20  gms.;  brewers'  grains,  30 

66.0 

68.0 

21.5 

71.2 

62.3 

09.2 

76.1 

262 

gras.;  gluten  feed, 30  gras. 

2 sheep  . . . 

Timothy  hay,  300  gms. ; corn  sil- 
age, 500  gms. ; malt  sprouts, 
40  gins. ; brewers'  grains,  60 
gms. ; gluten  feed,  60  gms. 

61.6 

64.2 

6.9 

65.3 

60.1 

65.0 

73.8 

Difference  in  favor  of 

4.4 

3.8 

14.  0 

5.9 

2.2 

4.2 

2.3 

1 

smaller  ration. 

a This  ration  was  composed  of  foods  from  which  the  fat  had  been  extracted. 


It  will  be  seen  that  the  results  summarized  in  the  above  table  are 
contradictory.  In  two  cases  the  small  ration  was  more  digestible,  in 
another  there  was  no  observable  difference,  while  in  one  case  the  best 
results  were  obtained  with  the  large  ration.  More  experiments  are 
needed  before  definite  conclusions  can  be  drawn  regarding  the  effect 
ot  the  quantity  consumed  upon  digestibility. 


INFLUENCE  ' OF  PROPORTION  OF  NUTRIENTS. 


The  effect  of  wide  and  narrow  rations  upon  digestibility  may  be 
studied  in  a number  of  experiments  which  have  been  carried  on  at  the 
stations,  as  will  be  seen  by  the  lollowing  table,  summarizing  such  work : 

Table  14. — Influence  upon  digestibility  of  feeding  rations  with  wide  and  narrow  nutri- 
tive ration. 


Digestion  coefficients. 


Jttei* 

er-  Number  of 
enre  animals. 
No. 

Kiml  of  food. 

Dry 

mat- 

ter. 

or- 

ganic 

mat- 

ter. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitro 
gen- 
free  ex- 
tract. 

Fat. 

Perct. 

Perct. 

Per  ct. 

Per  ct 

Perct. 

Per  ct. 

Perct. 

1 U sheep  . . . 

Wheat  bran,  corn  meal,  hav 



09.0 

23.0 

55.  0 

55.  3 

76.4 

68.5 

(wide  ration,  nutritive  ratio= 

1 : 8.7). 

. U sheep  . . . 

Wheat  bran,  corn  meal,  linseed 



71.6 

29.2 

73.4 

62.5 

74.8 

70.5 

meal,  oat-and-pea  meal,  hay 

(narrow  ration,  nutritive  ra- 

tio  = l : 4.1). 

Difference  in  favor  of  nar- 

2.6 

6.2 

18.4 

7.2 

— 1.  G 

2.0 

row  ration. 

249  1 steer 

67.0 

50.  9 

83.  5 

70.  3 

meal  (wide  ration,  nutritive 

ratio = 1 ; 8.0). 

24$  1 steer  

Mixed  hav,  wheat  bran,  cotton- 

69.3 





73.4 

44.8 

77.4 

G8.7 

seed  meal,  corn  meal  (narrow 

ration  nuti itive ration  1 : 4.3). 

—6.4 

6. 1 

6.1 

1.6 

ration. 

316  G steers... 

Corn  fodder,  corn  meal  (wide 

7G.4 

13.2 

59.5 

69.6 

82.4 

69.7 

ration,  average  of  6 triais). 

317  2 steers... 

Corn  fodder,  corn  meal,  cotton- 

73.  5 



25.2 

73.6 

64.3 

79. 

79.5 

seed  meal  (narrow  ration). 

Differencein  favor  of  wide 

2.9 

-12.0 

—14.1 

5.3 

3.4 

-9.8 

ration. 

319  2 steers... 

Hay,  corn  meal,  cotton-seed 

72.1 

35.  5 

73.0 

58.4 

78.9 

72.9 

I ' 

meal  (narrow  ration). 

320  2 steers  . . . 

Hay,  corn  meal  (wide  ration)... 

71. 

19.1 

64.7 

42.1 

78.7 

65. 2 

Difference  in  fnvorof  nar- 

1.1 

16.4 

8.3 

16.3 

0.2 

6.7 

row  ration. 

In  some  of  the  experiments  recorded  the  wide  ration  was  more  digesti- 
ble and  in  others  the  narrow.  iSTo  constant  difference  was  observed  and 
no  definite  conclusion  can  be  drawn  as  to  the  effect  of  this  factor  upon 
the  digestibility. 
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